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MEMORANDUM 

TO: Betsy Carlton/RP-RTP 
Fred Ellerbusch/RP-Princeton, NJ 
Richard Faulkner/RP-Cranbury, NJ 
George Goodridge/RP-Monmouth Junction, NJ 

'Tom McLaughlin/RP-Monmouth Junction, NJ 
Paul Nemanic/RP-Princeton, NJ 
Mike Shatynski/RP-Princeton, NJ 
Sue Hays/Hays Consulting 
Chuck Blumenfeld/Bogle & Gates-Seattle 

COPIES: Edwin Liu/RP-Princeton, NJ (2 copies) 
Doug Holsten/CH2M HILL-SEA 
Kathy Lombardo/CH2M HILL-SEA 

FROM: Liz Luecker/CH2M HILL-SEA 

DATE: December 15, 1995 

SUBJECT: RP Seattle, WA facility Round 3 Technical Memorandum 

PROJECT: 106063.AS.ZZ 

CHMH/Ll 

Hopefully you received my fax last week letting you know of the schedule for the Round 3 
Technical Memorandum review. We apologize for the inconveefenceo1liav-in to review this 
over the holidays. Review comments should be returned to Ed~in by 1/3/96. -,~~----
Please let Edwin (609-452-5064) or me (206-453-5005 x5585) know if it would be useful to have 
Doug Holsten (CH2M HILL hydrogeologist) and I come to the east coast on 1/9 (at the latest) to 
discuss and resolve your comments on the Memorandum. We need to send the draft 
Memorandum to EPA 10 and Ecology on 1/17. If we don't hear from you, we will assume that 
we can resolve the comments over the telephone. 

A few notes about this draft document: 

1) This draft is comb bound with clear plastic covers. The EPA draft will be similar to 
the other documents we have produced and will be distributed in three-ring binders. 

2) No color copies have been included in this draft. Figures 2-2, 4-2, and 4-3 will be 
reproduced in color for the EPA draft. 

Edwin will be forwarding a copy of the draft Memorandum to the new RP community relations 
person. 

If you have any questions, please call me. Thanks for your assistance. 



Monsanto Company 104(e) Response

Monsanto 2A000815

DRAFT 

Round 3 Data and Sewer Sediment Technical Memorandum 

RCRA Facility Investigation 
Rhone-Poulenc Inc.'s Marginal Way Facility, 

Tukwila, Washington 

12/15/95 



Monsanto Company 104(e) Response

Monsanto 2A000816

Executive Summary 

This Technical Memorandum (Memorandum) presents the results of Round 3 of the RCRA 
Facility Investigation (RFI) conducted at Rhone-Poulenc's Marginal Way Facility (the 
Facility) in Tukwila, Washington. RFI Round 3 activities included groundwater and seep 
sampling, which was conducted during March and April 1995 in accordance with the 
approved RFI Workplan (December 1993) and various addenda to the Workplan. The 
objectives of the Round 3 sampling were as follows: 

• Obtain groundwater data to (1) confirm the results of Rounds 1 and 2 of the 
RFI, (2) speciate chromium, (3) continue assessing the toluene plume, and 
( 4) determine total metals concentrations in samples obtained using 
micropurging well sampling techniques. 

• Complete the seep assessment portion of the RFI. 

In addition to the Round 3 activities, sewer sediment sampling and sewer cleaning were 
conducted at the Facility from May through October 1995, as described in this 
Memorandum. The objectives of this sampling were to characterize sediments in sewers 
that may have discharged offsite and to ascertain whether sewers needed cleaning prior to 
reopening the outfall 7 discharge to the Duwamish Waterway. 

Summary of Findings 

Groundwater samples were taken from 35 of the 38 Facility monitoring wells. The 
resulting groundwater data verified the continuing existence of the toluene plume centered 
near well HI 1. The extent of the plume remained unchanged from Rounds I and 2 of the 
RFI; toluene concentrations at the center of the plume remain high (670,000 µg/1 in well 
HI 1). Toluene concentrations appear to have decreased in the lower portion of the Upper 
Aquifer; in two of the three wells sampled from this area of the aquifer, no toluene was 
detected. 

The Round 3 groundwater samples were obtained using micropurging and low-disturbance 
sampling techniques. The samples were analyzed for a range of parameters including 
benzene, toluene, ethylbenzene, and xylenes (BTEX), inorganic compounds (including 
hexavalent chromium), volatile and semivolatile organic compounds, and conventional 
parameters. The parameters for each well were selected to confirm previous single data 
points. The Round 3 data were generally consistent with the data from Rounds 1 and 2, 
although the total metals concentrations were, on average, approximately 60 percent lower 
than those detected previously. Groundwater data were compared to the same action levels 
considered previously in the RFI, which were the most stringent federal and state 
groundwater and surface water standards. 

DRAFT 
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Seven seeps were sampled at the Facility during a minus-I to minus-2 foot tide. The seeps 
were located along either the southern portion of the Duwamish Waterway (seeps I through 
4) or Slip No. 6 (seeps 5, 6, and 7). Most of these seeps are not visible except during an 
extremely low tide. All the seep samples were analyzed for inorganic compounds 
(including hexavalent chromium), conventional parameters, volatile and semivolatile organic 
compounds, formaldehyde, and guaiacol/resin acids; one seep was sampled for 40 CFR 264 
Appendix IX parameters. The seep action levels were the most stringent of a range of 
federal and state surface water standards. 

As part of the seep sampling, two surface water samples were collected from the Duwamish 
Waterway: one sample was up gradient of the seeps, and the other was downgradient. The 
samples were analyzed for hexavalent chromium. 

Sewer sediment samples were taken from former outfall lines and from other sewers at the 
Facility. Seven samples and one duplicate were taken from what were believed to be 
outfall lines; one of these, sample 02-SWO, was later determined not to be from a storm 
sewer outfall line but from a process line. Thirteen samples and one duplicate were taken 
from other sewer locations. The sewer sediment samples were analyzed for total organic 
carbon, inorganics, volatile and semivolatile compounds, polychlorinated biphenyls (PCBs), 
BTEX, and grain size. The action levels for sewer sediments were the state Sediment 
Management Standards (SMS) Cleanup Screening Levels/Minimum Cleanup Levels 
(CSL/MCUL). 

Sewer sediment sample 02-SWO had a concentration of 526 mg/kg of the PCB Arochlor 
1254; therefore, additional samples were taken from elsewhere along the same line. These 
samples also contained high concentrations of Arochlor 1254 ( 1.3 percent in one sample). 

Conclusions 

The Round 3 and sewer sediment sampling results were evaluated to identify conditions at 
the Marginal Way Facility that may pose risks to human health and/or the environment. 
The major conclusions were as follows: 

• Groundwater. In general, the same constituents were detected in groundwater at 
concentrations above their action levels that were detected in Rounds 1 and 2. Five 
constituents were detected in Round 3 that either were not detected or were not 
detected above action levels in Rounds I or 2. Cadmium, selenium, thallium, and 
nitrite were detected above their respective action levels; phenanthrene, which does 
not have an action level, was also detected. These five compounds will be 
addressed in the Risk Assessment/Media Cleanup Standards (MCS) evaluation that 
will assess the need for remedial actions at the Facility. Beryllium and silver, 
previously identified above their action levels, were not detected above action levels 
in Round 3 and will be removed from the list of the constituents to be addressed in 

DRAFT 
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the Risk Assessment/MCS evaluation. No hexavalent chromium was detected in any 
groundwater sample. 

• Seeps. Arsenic, cadmium, copper, lead, mercury, nickel, zinc, and bis(2-
ethylhexyl)phthalate were the only constituents detected in seeps above their 
respective action levels. Barium, cobalt, and vanadium, which do not have action 
levels, were also detected. All these compounds will be addressed in the Risk 
Assessment/MCS evaluation. No hexavalent chromium or guaiacol/resin acids were 
detected in any seep sample. In addition, no hexavalent chromium was detected in 
surface water samples collected in the Duwamish Waterway adjacent to the Facility. 

Evaluation of the seep data indicated that three seeps have constituent concentrations 
that may cause exceedances of the CSL/MCUL for sediments. These seeps and the 
constituents are: seep 2 (cadmium, copper, chromium, zinc), seep 5 (mercury), and 
seep 7 (bis[2-ethylhexyl]phthalate). 

• Sewer Sediments. All the sewer sediment samples exceeded at least one 
CSL/MCUL. Because of this, sediments were removed from all the accessible 
sewers by high-pressure cleaning of the sewers. 

Recommendations for Future Actions 

The following recommendations for future actions are presented: 

• Additional localized sampling is recommended for three of the seeps where detected 
constituents may be causing CSL/MCUL exceedances in the sediments, and for four 
of the outfall discharge points where sediments affected by Facility discharges may 
still lie within the upper 10 centimeters of sediments. The upper 10 centimeters of 
sediments constitute the biologically active zone described in the SMS. The 
additional samples would be analyzed for those constituents that could cause 
potential CSL/MCUL exceedances or for those constituents that exceed the 
CSL/MCUL in the storm sewer outfall sediments. As previously agreed with the 
Washington State Department of Ecology, additional sediment sampling is not 
required in the Duwamish Waterway or Slip No. 6 where sewer sediments did not 
exceed the CSL/MCUL. Duwamish Waterway intertidal sediments were sampled on 
a random grid pattern during Round 1 of the RPI, and no contaminants above the 
CSL/MCUL were detected. Therefore, no significant contamination is expected. 

• Based on all the RPI data collected through Round 3, a Risk Assessment/MCS 
evaluation is warranted to address the following groundwater constituents whose 
detected concentrations exceeded action levels: arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, selenium, thallium, vanadium, and zinc (metals); 4,4'
DDD, endosulfan I, and endosulfan sulfate (pesticides); benzo(a)pyrene, chrysene, 

DRAFT 
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bis(2-chloroethyl)ether, pentachlorophenol, 2-methylphenol, 4-methylphenol, and 
bis(2-ethylhexyl)phthalate (semivolatile organic compounds); toluene, benzene, 
methylene chloride, 1, 1-dichloroethane, acetone, and formaldehyde (volatile organic 
compounds); and nitrite (a conventional parameter). Groundwater constituents 
without action levels that will be addressed in the evaluation are cobalt, 
dibenzofuran, 2-methylnaphthalene, and phenanthrene. 

• A Risk Assessment/MCS evaluation is also warranted to address the following seep 
constituents whose detected concentrations exceeded action levels: arsenic, 
cadmium, copper, lead, mercury, nickel, zinc, and bis(2-ethylhexyl)phthalate. Seep 
constituents without surf ace water action levels that will be addressed in the 
evaluation are barium and vanadium. 

• As previously stated in the RPI Report, the Risk Assessment/MCS evaluation will 
also address the following detected soil constituents that do not have action levels: 
cobalt, 2-methylnaphthalene, benzo(g,h,i)perylene, isopropyl alcohol (2-propanol), 
and phenanthrene. (Note: This list remains unchanged from that presented in the 
RPI Report, as no new soil data were collected in Round 3.) 

" The need for a Corrective Measures Study (CMS) will be determined by the results 
of the Risk Assessment/MCS evaluation. If needed, the CMS will evaluate 
corrective measures applicable to contaminants exceeding the Media Cleanup 
Standards developed in the Risk Assessment/MCS evaluation. At this time, it 
appears that a CMS may be warranted for the toluene groundwater plume. Any 
CMS evaluation addressing groundwater remediation may also consider the need to 
remediate Unsaturated Zone soils in order to better ensure the effectiveness and 
permanence of any groundwater remediation. 

DRAFT 
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Section 1 

Introduction 

1.1 Statement of Purpose 

On May 6, 1993, Rhone-Poulenc Inc. (RPI) and U.S. Environmental Protection Agency 

Region 10 (U.S. EPA) entered into an Administrative Order on Consent (the Consent 

Order). The Consent Order, No. 1091-11-20-3008(h), specifies the Resource Conservation 

and Recovery Act (RCRA) corrective action requirements for RPI's Marginal Way Facility 

in Tukwila, Washington (the Facility). One of the corrective action requirements is comple

tion of a RCRA Facility Investigation (RFI). The final RFI Report was submitted to U.S. 

EPA on June 19, 1995, pursuant to Section VI.B of the Consent Order. This Round 3 Data 

and Sewer Sediment Technical Memorandum (Memorandum) constitutes an addendum to 

the RF! Report and presents additional environmental data collected at the Facility. 

The general objectives of the RFI are to: 

Round 3 of the RFI was conducted to refine and further support the conclusions presented 

in the RFI Report. The objectives of Round 3 were to: 

• Obtain additional groundwater data to provide ( 1) a second, confirmatory set 

of groundwater samples from monitoring wells installed during Round 2 of 

the RFI; (2) speciation of chromium present in groundwater samples; 

(3) continued assessment of the nature and extent of the toluene plume; and 

(4) analysis of total metals concentrations in groundwater samples obtained 

after micropurging. 

• Complete the seep assessment portion of the RFI. 

seal002B700.wp5/I 
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In addition to the Round 3 activities, sewer sediments were sampled. The objectives of this 

sampling were to: 

Characterize sewer sediments that may have discharged to the King County 

Storm Drain, to the Duwamish Waterway, or to Slip No. 6. 

• Characterize the sediments in other sewers at the Facility to determine 

whether the sewers needed cleaning. Some of these sewers were going to be 

cross-connected and used for future stormwater collection. 

The activities completed during Rounds 1 and 2 of the RFI are described in the RFI Report. 

Activities completed since Round 2 and described in this Memorandum include the 

following: 

., Groundwater sampling of 35 of the 38 Facility monitoring wells and analysis 

of the samples collected (wells DM-IB, DM-2B, and DM-6 were not 

sampled) 

• Sampling and analysis of seven seeps from the shorelines of the Duwamish 

Waterway and Slip No. 6 

• Surface water sampling in the Duwamish Waterway upgradient and down

gradient from the Facility, and analysis of the samples for chromium 

speciation 

• Sampling and analysis of sediments present in Facility sewer systems that 

may have historically discharged to the King County Storm Drain, to the 

Duwamish Waterway, or to Slip No. 6 

DRAFT 
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• Sampling and analysis of sediments present in other Facility sewer systems 

to determine whether the sewers required cleaning prior to use as part of the 

storm sewer system 

The results and conclusions presented in this Memorandum will be incorporated into the 

Risk Assessment/Media Cleanup Standards (MCS) evaluation, which will be used during the 

Corrective Measures Study to assess potential remedial actions needed at the Facility. 

1.2 Action Levels 

The action levels for each environmental medium were presented in the RFI Report or were 

developed during subsequent discussions with U.S. EPA and the Washington State Depart

ment of Ecology (Ecology). These action levels, as approved by U.S. EPA and Ecology, 

are as follows: 

• For groundwater, the action levels are those presented in the RFI Report. 

These action levels are the most stringent of the state and federal ground

water and surface water standards, since Upper Aquifer groundwater at the 

Facility appears to discharge to surface water (the Duwamish Waterway). 

During the initial evaluation of the Round 3 data, groundwater data from 

certain near-shore monitoring wells were compared to groundwater standards 

because data from downgradient seeps were available for comparison to sur

face water standards. The approach to evaluation of the data is discussed in 

Section 4. 

• For seeps, the action levels are the most stringent of the following surface 

water standards (note that these are the same surface water standards that the 

groundwater data were compared to): 

seal 0028700.wpS/3 
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Federal Aquatic Health Criteria-Freshwater Acute Criterion Maxi

mum Concentrations ( 40 CPR 131.36[b ][l]) 

Federal Aquatic Health Criteria-Freshwater Chronic Criterion Con

tinuous Concentrations (40 CPR 131.36[b][l]) 

State Aquatic Health Criteria-Freshwater Acute Criterion Maximum 

Concentrations (WAC 173-201A-040[3]) 

State Aquatic Health Criteria-Freshwater Chronic Criterion Continu

ous Concentrations (WAC 173-201A-040[3]) 

Federal Aquatic Health Criteria-Marine Water Acute Criterion Maxi

mum Concentrations (40 CPR 131.36[b][l]) 

Federal Aquatic Health Criteria-Marine Water Chronic Criterion Con

tinuous Concentrations ( 40 CPR 131.36[b ][ 1]) 

State Aquatic Health Criteria-Marine Water Acute Criterion Maxi

mum Concentrations (WAC 173-201 A-040[3]) 

State Aquatic Health Criteria-Marine Water Chronic Criterion Con

tinuous Concentrations (WAC 173-201A-040[3]) 

Federal Human Health Criteria for Consumption of Organisms Only 

( 40 CPR I 31.36[b ][I]) 

State Model Toxics Control Act (MTCA) Method C Cleanup Levels 

for Surface Water (WAC 173-340) 

1-4 
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• For sewer sediments, the action levels are the Washington State Marine Sedi

ment Management Standards (WAC 173-204). Although these standards are 

not directly applicable, exceedances of action levels in sediments present in 

sewer lines could indicate potential exceedances in sediments discharged via 

sewer outfalls to the Duwamish Waterway or to Slip No. 6. 

In this Memorandum, detected constituents are compared with the action levels cited above. 

In cases when one or more of these action levels are exceeded, these constituents will be 

further addressed in the Risk Assessment/MCS evaluation. Such an approach is consistent 

with current U.S. EPA guidance as presented in the final RCRA Corrective Action Plan 

(Directive 9902.3-2A, May 31, 1994). 

1.3 Organization of This Memorandum 

The organization of this Memorandum parallels the organization of the RFI Report. 

Following Section 1, the contents are as follows: 

• Section 2, Summary of Additional Fieldwork, summarizes the methods and 

procedures used to conduct the additional fieldwork at the Facility. 

• Section 3, Field and Laboratory Quality Assurance/Quality Control, pre

sents the quality assurance/quality control (QA/QC) methodology and results. 

• Section 4, RFI Round 3 and Sewer Sediment Analytical Results and 

Findings, contains the analytical results and related findings of the RFI 

Round 3 and sewer sediment sampling and analysis. 

seal 002B700.wpS/5 
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• Section 5, Sewer Cleaning, describes the rationale, methodology, and waste 

disposal practices for the cleaning of sewers at the Facility, which has also 

taken place since Round 2 of the RFI. 

• Section 6, Conclusions and Recommendations, presents the conclusions of 

the Round 3 and sewer sediment findings and additional recommendations 

for future actions, with emphasis on findings that require modifications to the 

conclusions and recommendations presented in the RFI Report. 

• Section 7, References, lists the references and sources used in preparing this 

Memorandum. 

Tables and figures referenced in the text follow Section 7. Appendices A through F, which 

provide additional technical information, follow the tables and figures. 

seal002B700.wp5 
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Section 2 

Summary of Additional Fieldwork 

A phased approach was used to conduct the RFI at the Marginal Way Facility. The field 

sampling and laboratory analysis presented in the RFI Report were conducted in two rounds 

between January and September 1994. The third round of groundwater and seep sampling 

and analysis was conducted in March and April 1995. Additional field sampling and analy

sis were conducted between May and October 1995. 

This section summarizes the methods and procedures used to conduct the RFI Round 3 and 

sewer sediment field sampling and laboratory analysis. The following sampling and analy

sis are described in this Memorandum: 

Round 3 groundwater sampling was conducted in accordance with the adden

dum to the RFI Workplan (RPI, July 1994) and took place in March 1995. 

• Seep and surface water sampling was conducted in accordance with the RFI 

Workplan (RPI, December 1993) and a memorandum dated April 12, 1995 

(see Appendix A). The sampling took place from April 18 to April 20, 

1995. 

• Sewer sediment sampling was conducted in accordance with the Sewer Sys

tem Sediment Sampling Plan (see Appendix A). Sewer sediment sampling 

was not addressed in the RFI Workplan. The sampling took place in May 

1995, with follow-up sampling in July. 

During the course of the Round 3 work, some of the methods and procedures presented in 

the RFI Workplan and subsequent addenda were modified. In general, the modifications 

were needed to address the differences between the conditions assumed or anticipated in the 

seal002B703.wp5/l 

12/14/95 2-1 DRAFT 



Monsanto Company 104(e) Response

Monsanto 2A000832

planning stages and the actual field conditions encountered during sampling activities. The 

Round 3 modifications are documented in Appendix B. 

The technical approach to the Round 3 and sewer sediment field activities and analyses are 

described in the following sections: 

• 2.1-0verall Technical Approach 

• 2.2-Round 3 Groundwater Sampling and Analysis 

• 2.3-Seep Sampling and Analysis 

• 2.4-Sewer Sediment Sampling and Analysis 

The additional data obtained from the groundwater, seep, and sewer sediment samples were 

entered into the RFI project database. Appendix C contains a printout from this database 

listing detected constituents. 

2.1 Overall Technical Approach 

The overall technical approach to the groundwater and seep field sampling and analysis 

considered past Facility operations and the specific objectives for each environmental medi

um. This approach is described in detail in the RFI Workplan and summarized in the RFI 

Report. As discussed in the RFI Report, the Facility was divided into 11 investigation areas 

for Rounds 1 and 2. An additional investigation area, Area A 12 (the Slip No. 6 intertidal 

zone), was added for Round 3 to include seep samples from the shoreline of Slip No. 6. 

Figure 2-1 shows the 12 investigation areas at the Facility. 

The constituents of interest for the groundwater and seep sampling and analysis were those 

specified in the RFI Workplan, as modified by discussions with U.S. EPA and Ecology. 
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Two technical approaches were followed for the sewer sediment sampling, depending on the 

type of sewer system (storm sewer outfall or other sewer) and the specific sewer line sam

pled. Because the sewers had never been cleaned, the sediments remaining in them would 

be representative of what may have discharged offsite. Therefore, the approach to the 

outfall sampling consisted of sampling the sediments as closely as possible to the storm 

sewer outfall (i.e., the end-of-pipe discharge point to the Duwamish Waterway [Area Al I] 

or Slip No. 6 [Area Al2]) or to the King County Storm Drain discharge point. For the 

other sewers, a sample was taken from the downstream end of each discrete drainage area 

to determine whether the line needed cleaning. Because sediments may have discharged 

offsite to intertidal and subtidal sediments, the constituents of interest for the sewer sedi

ment sampling and analysis were those constituents listed in the Sediment Management 

Standards (WAC 173-204) that were previously detected in onsite soil during the RFI or 

were site-specific constituents of interest (e.g., toluene). 

2.2 Round 3 Groundwater Sampling and Analysis 

The overall objectives of the RFI groundwater sampling and analysis are presented in Sec

tion 2.4 of the RFI Report. The field methods for the Round 3 groundwater investigation 

were selected to meet the following objectives: 

• Conduct a second confirmatory round of sampling and analysis for the eight 

new monitoring wells installed during Round 2 of the RFI (wells MW-13 

through MW-20). 

• Provide ongoing monitoring of the Upper Aquifer toluene plume to identify 

significant changes that may be occurring in the extent (horizontal and verti

cal) and magnitude of contamination. 
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• Provide ongoing monitoring of near-shore monitoring wells on the south and 

west sides of the toluene plume to detect potential discharge of toluene to the 

Duwamish Waterway or to Slip No. 6. 

• Speciate chromium (i.e., trivalent or hexavalent) in wells for which the avail

able chromium data exceeded the most stringent water quality criteria. 

• Verify the presence of isolated and/or unanticipated organic and inorganic 

constituents detected during previous RFI or pre-RFI sampling events (e.g., a 

trace concentration of toluene detected in well DM-2B and a high concentra

tion of acetone detected at well H 11 during Round I of the RFI). 

Groundwater sampling was conducted by Terra Nova Associates on March 29 through 31, 

1995. The field methods and procedures are summarized below (Appendix D contains 

Terra Nova's report describing the field methods and procedures). Samples were obtained 

from 35 of the 38 Facility monitoring wells, 33 completed in the Upper Aquifer and two in 

the Lower Aquifer. Wells DM-IB, DM-2B, and DM-6 were not sampled. The locations of 

the monitoring wells sampled during Round 3 are shown in Figure 2-2. Table 2-1 shows 

the analyses performed for each well, and Table 2-2 lists the analytical methods for the 

Round 3 groundwater samples. 

Sampling was conducted using methods and procedures outlined m the following 

documents: 

• RCRA Ground-Water Monitoring: Draft Technical Guidance Document 

(U.S. EPA, 1992) 

• Terra Nova Associates Field Sampling Procedures Manual 
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• RFI Workplan (RPI, December 1993) 

Well purging was performed with a submersible pump, a bladder pump, or a diaphragm 

pump. Purge rates were between 0.25 liter and 0.45 liter per minute. The following field 

parameters were recorded during purging: temperature, pH, specific conductance, dissolved 

oxygen, and oxidation/reduction potential. Table 2-3 shows the field parameter measure

ments. Purging was terminated and sampling initiated after two successive readings of field 

parameters were within 10 percent of each other. 

Samples were collected either with laboratory-cleaned dedicated Teflon bailers or with a 

field-decontaminated bladder pump. When sampling was conducted with the bladder pump, 

flow was reduced to approximately 0.1 liter per minute. Samples were delivered to the 

laboratory via Federal Express and following chain-of-custody procedures. 

2.3 Seep Sampling and Analysis 

Seeps along the Facility shoreline were sampled to assess the quality of groundwater dis

charging to the adjacent waterways and to evaluate possible cross-media contamination from 

groundwater to surface water and sediments. These objectives were met by obtaining sam

ples of water from seven seeps located along the intertidal zone of the Duwamish Waterway 

and Slip No. 6 (Figure 2-2). 

On the basis of the observations made on August 18, 1994, seep sampling was scheduled to 

take place during the week of April 17, 1995, when minus tides were expected to provide 

maximum exposure of the intertidal zone. During this sampling period, tides estimated at 

minus 1 foot to minus 2 feet occurred. Because of the extreme low tides, more seeps were 

observed along the Facility shoreline than during any previous reconnaissance. 
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CH2M HILL staff sampled seven seeps (Figure 2-2): three were located along the shoreline 

of Slip No. 6 (seeps 5, 6, and 7), and four were located along the southernmost portion of 

the Duwamish Waterway (seeps 1, 2, 3, and 4). Detailed information on the seep identi

fication, description, and sampling methods is provided in Appendix E. One of the four 

seeps discharging into the Duwamish Waterway had a dark brown tint (seep 2); a duplicate 

sample was collected from this seep. The seep analyses were expanded from those in the 

RPI Workplan to include analysis for guaiacol and resin acids, as requested by Ecology. 

Sampling was expanded to include surface water both up- and downriver from the Facility 

(samples 01-SW and 02-SW, respectively). Figure 2-2 shows the sampling locations. The 

surface water samples were analyzed only for hexavalent chromium using EPA Method 

7197. Table 2-4 shows the analyses performed for each seep and surface water sample, and 

Table 2-5 lists the analytical methods for the seep samples. 

Sampling was conducted using the methods and procedures outlined in the RPI Workplan 

and the seep sampling memorandum dated April 12, 1995 (see Appendix A). As sampling 

was completed at each location, field parameters were measured from samples collected 

from the seven seeps and the two surface water sites. The parameters measured were 

salinity, dissolved oxygen, electrical conductance, temperature, and pH. Table 2-6 shows 

the field parameter measurements. The field report is provided in Appendix E. 

2.4 Sewer Sediment Sampling and Analysis 

Sewer sediments were sampled to ( 1) characterize residual sediments in the sewers, (2) eva

luate whether sewer sediments in historical outfall lines may have discharged offsite and 

potentially affected sediment quality in adjacent waterways, and (3) assess whether other 

sewers needed to be cleaned before being cross-connected to the storm sewer and used for 

future stormwater collection. These objectives were met by analyzing the sewer sediment 

samples and comparing the results to the Sediment Management Standards (WAC 173-204) 
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chemical criteria. Sewer lines containing sediments with constituent concentrations 

exceeding the Minimum Cleanup Levels were cleaned. 

Sediment sampling in the Facility sewer systems was not addressed in the RPI Workplan. 

A draft Sewer System Sediment Sampling Plan was prepared and submitted for review to 

Ecology (U.S. EPA deferred to Ecology) on May 22, 1995. Ecology's Sediment 

Management Unit reviewed the sampling plan and provided comments on May 22, 1995. 

The revised plan, incorporating Ecology's comments, is included in Appendix A. 

CH2M HILL staff conducted sewer sediment sampling on May 24, May 25, and July 6, 

1995. A steel scoop attached to a fiberglass pole was used to collect samples from residual 

sediments that had accumulated in the bottom of catch basins, manholes, and pipes. The 

field methods and procedures are described in detail in Appendix F. 

In the Sewer System Sediment Sampling Plan, seven sampling locations were proposed for 

the historical storm sewer outfalls and the discharge to the King County Storm Drain. An 

additional 15 samples were proposed for the other sewer lines. Table 2-7 lists the proposed 

sampling locations, the rationale for the proposed locations, and the actual sampling points. 

Samples were not taken from the sanitary sewer. Of the proposed sampling locations, two 

of the other sewer sampling locations and a designated alternate sampling location did not 

contain enough sediment to sample; but all seven outfall lines had enough sediment to 

sample. Twenty samples were ultimately collected in addition to two duplicate samples. 

Figures 2-3 and 2-4 show the actual sampling points for the outfall lines and the other 

sewer lines, respectively. 

The lines leading to outfalls 2 and 3 could not be found close to the outfalls. Two test pits 

were excavated along the expected location of each line, based on historical drawings. The 

test pits were extended either to below the anticipated depth of the line or until obstructions 

were encountered. The locations of these test pits are shown in Figure 2-3; the subsurface 

conditions encountered in each test pit are described in Appendix F. When no line of the 
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expected material and diameter was found, the sampling point was moved upgradient until 

such a line was found. At that point, the pipe was broken and a sample was collected. 

Numerical sample results of PCB analyses were received at the end of June 1995. One 

sample, 02-SWO, contained 526 mg/kg of the PCB Arochlor 1254. Because of this high 

concentration, RPI attempted to isolate the line containing the high-concentration PCBs 

from the rest of outfall 2 (Figure 2-3) prior to cleaning the outfall. However, this action 

was unnecessary since this line did not discharge to Outfall 2 but to a process sewer man

hole. On July 6, two additional sediment samples were taken from lines upgradient of the 

original sampling location (Figure 2-5). No sample was taken from the third line that 

entered the line originally sampled because the line turned vertically upward adjacent to the 

trench and contained little sediment. 

The sewer sediment samples were analyzed for those constituents listed in the Sediment 

Management Standards (WAC 173-204) that were previously detected onsite or were site

specific constituents of interest (e.g., toluene). Table 2-8 shows the analyses performed on 

each sample, and Table 2-9 lists the analytical methods used. 

The data indicated that constituent concentrations m the sewer sediments exceeded the 

Sediment Management Standards Minimum Cleanup Levels. Because of this, the accessible 

sewers were cleaned and sections of sewer that were not going to be used for stormwater 

collection were blocked off. Stormwater through the newly joined storm system was then 

tested prior to opening the outfall to the Duwamish Waterway. These activities occurred 

between July and October 1995 and are described in Section 5 of this Memorandum. 
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Section 3 

Field and Laboratory Quality Assurance/Quality Control 

The RFI QA/QC procedures were established to provide data of known quality, to facilitate 

evaluation and understanding of ongoing data collection efforts, and to help develop more 

accurate relationships and comparisons with previous studies conducted at the Facility 

(Dames & Moore, 1986; Landau Associates, 1991 ). The Round 3 groundwater and seep 

data were collected and validated in accordance with the QA/QC procedures presented in 

the RFI W orkplan (RPI, December 1993). The sewer sediment data, while collected in 

accordance with the RFI Workplan field QC procedures, were not validated, as discussed in 

Section 3.2.2. 

3.1 Field QA/QC 

The field QA/QC procedures implemented for the Round 3 groundwater, seep, and sewer 

sediment sampling are described in the following sections. 

3.1.1 Groundwater Sampling QA/QC 

QA/QC procedures were implemented during the Round 3 sampling of groundwater mon

itoring wells in order to evaluate the following: 

• Variation and precision of overall methodology 

• Contamination possibly introduced by sampling equipment or sample collec

tion methods 

• Contamination of samples by ambient conditions 

seal002B704.wp5/I 

12114/95 3-1 DRAFT 



Monsanto Company 104(e) Response

Monsanto 2A000840

Three types of samples were collected as part of the field QA/QC program for the Round 3 

groundwater sampling: field duplicates, equipment rinsate blanks, and trip blanks. All 

Round 3 groundwater samples, including the QA/QC samples, were obtained by Terra Nova 

Associates. Terra Nova's report (Appendix D of this Memorandum) indicates that field 

QA/QC samples were obtained in accordance with the RFI Workplan, with the exceptions 

listed in Appendix B. 

Variation and precision in the overall methodology were evaluated by field duplicate analy

sis. Table 3-1 presents the field duplicate results; the reported results are average values of 

the duplicate samples. In cases where one sample contained a detection and the duplicate 

sample was a nondetection (or vice versa), one half of the detection limit was substituted 

for the nondetection to calculate the average sample result. Relative percent deviations 

(RPDs) for the duplicate results, also listed in Table 3-1, give an overall indication of the 

variability of the data, particularly where constituents were detected in both a sample and a 

duplicate. 

With the exception of four analytes, the RPD values met the QA objectives for precision as 

defined in Table 3-2. The analytes with RPDs that exceeded these QA objectives were 

methane (31.4%), aluminum (35.4%), boron (63.7%), and zinc (31.2% and 141.2%). 

Contamination introduced by sampling equipment or sample collection methods was eval

uated by collection and analysis of equipment blanks. Three equipment blanks were col

lected. The results of the equipment blank analyses are presented in Appendix C. For 

samples that show detected constituents corresponding to the blanks, the sample results have 

been qualified according to U.S. EPA guidelines. The equipment blank results are con

sistent with the contamination levels generally encountered in these studies and do not inter

fere with the interpretation of the results or the final conclusions. 

Constituents found in the equipment blanks included metals, conventionals, methylene 

chloride, carbon disulfide, 2-butanone (methyl ethyl ketone), and chloroform. The metals 

detected in the equipment blanks were also detected in the laboratory blanks; low levels of 
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metals and conventionals are naturally found in water used for rinsing equipment. Carbon 

disulfide and methylene chloride were detected in one of the field blanks (FB-02) and also 

in one of the laboratory method blanks associated with the field blank. Carbon disulfide, 

which was not detected in samples or blanks during Round 1 or Round 2, was detected in 

Round 3 in wells HlO (900 µg/1) and Hl 1 (1 µg/1). These wells were sampled on the day 

the field blank was obtained. Samples from Hl0 and Hl l were also associated with the 

laboratory method blank contaminated with carbon disulfide. The samples from HlO and 

Hl 1 were both dilution samples (5,000x and 25x respectively); these are the lowest dilu

tions available with acceptable QA/QC. Since carbon disulfide was not detected in Round 1 

or Round 2, the presence of this compound in the groundwater is suspect. With the high 

dilution ratios, one likely source of carbon disulfide is the dilution water. Based on the 

high dilution ratios, the fact that carbon disulfide was present in the associated method 

blank, and the fact that it was not detected in Round 1 or Round 2, its presence in Hl 0 and 

HI 1 should be considered as a laboratory artifact and not as representative of actual ground

water conditions. Likewise, the relatively high concentrations of methylene chloride found 

in samples from H 10 and H 11 (8,300] and I SJ) are also laboratory artifacts and are not 

representative of actual groundwater conditions. 

The other contaminants found in the equipment blanks, 2-butanone and chloroform, were 

not detected in samples or blanks during Round 1 or Round 2, and were not detected in any 

Round 3 samples. 

Contamination of groundwater samples by ambient conditions was evaluated by analyzing 

trip blanks for volatiles. Detections in trip blanks help establish sources of contamination; 

contamination of trip blanks by compounds not detected in laboratory blanks is an indica

tion of contamination introduced during transport by diffusion across samples or from ambi

ent air. Two trip blanks were collected during Round 3 groundwater sampling. No target 

compounds were detected in the two trip blanks. 
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3.1.2 Seep Sampling QA/QC 

QNQC samples were collected during seep sampling to evaluate the following: 

• Variation and precision of overall methodology 

• Contamination possibly introduced by sampling equipment or sample collec

tion methods 

• Contamination of samples by ambient conditions 

Three types of samples were collected as part of the seep sampling QNQC program: field 

duplicates, an equipment rinsate blank, and a trip blank. The QNQC samples were col

lected according to the procedures specified in Section 5.5 of the RFI Workplan. 

Variation and precision in the overall methodology were evaluated by field duplicate analy

sis. Table 3-3 presents the seep sample field duplicate results; the reported results are aver

age values of the duplicate samples. RPD values for the duplicate results are also listed in 

Table 3-3. 

With the exception of one analyte, the RPD values met the QA objectives for precision as 

defined in Table 3-4. The analyte with an RPD that exceeded these QA objectives was 

bis(2-ethylhexyl)phthalate (86.5% ). 

Contamination introduced by sampling equipment or sample collection methods was eval

uated by collection and analysis of one equipment blank. Methylene chloride was the only 

constituent detected in the equipment blank; methylene chloride is a common solvent in 

field and laboratory operations. The results of the equipment blank analysis are presented 

in Appendix C. For samples that show detected constituents corresponding to the blank, the 

sample results have been qualified following U.S. EPA guidelines. The equipment blank 
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results are consistent with the contamination levels generally encountered in these studies 

and do not interfere with the interpretation of the results or the final conclusions. 

Contamination of seep samples by ambient conditions was evaluated by collecting one trip 

blank and analyzing it for volatiles. No volatile organic compound was detected in the trip 

blank. 

3.1.3 Sewer Sediment Sampling QA/QC 

QA/QC samples were collected during sewer sediment sampling to evaluate the following: 

" Variation and precision of overall methodology 

Contamination possibly introduced by sampling equipment or sample collec

tion methods 

• Contamination of samples by ambient conditions 

Two types of samples were collected as part of the sewer sediment sampling QA/QC pro

gram: field duplicates and an equipment rinsate blank. The QA/QC samples were collected 

according to the procedures specified in Section 5.5 of the RPI Workplan. 

Variation and precision in the overall methodology were evaluated by field duplicate analy

sis. Table 3-5 presents the sewer sediment sample field duplicate results; the reported re

sults are average values of the duplicate samples. RPD values for the duplicate results are 

also listed in Table 3-5. 

In one set of the duplicate samples (014-SEW and 838-SEW), the RPDs were within the 

QA objectives for precision with the exception of eight analytes (see Table 3-5). For the 

second set of the duplicate samples (07-SWO and 08-SWO), the QA objectives for preci

sion as defined in Table 3-6 were exceeded for most of the analytes. This is likely because 
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these samples are highly complex and variable m nature, and 1s not a reflection of the 

laboratory performance. 

Contamination introduced by sampling equipment or sample collection methods was eval

uated by collection and analysis of one equipment blank. Methylene chloride was the only 

constituent detected in the equipment blank. Methylene chloride is a common solvent found 

in field and laboratory operations. The results of the equipment blank analysis are present

ed in Appendix C. For samples that show detected constituents corresponding to the blank, 

the sample results have been qualified following U.S. EPA guidelines. The equipment 

blank results are consistent with the contamination levels generally encountered in these 

studies and do not interfere with the interpretation of the results or the final conclusions. 

3.2 Laboratory QA/QC and Data Validation 

The laboratory QA/QC and data validation procedures implemented for the RFI Round 3 

groundwater, seep, and sewer sediment samples are discussed in Sections 3.2.1 and 3.2.2. 

Section 3.2.3 presents an assessment of the validated data. 

3.2.1 Analytical Methodology and Laboratory QA/QC 

Groundwater, seep, and sewer sediment samples conducted during the Round 3 sampling 

were analyzed using the analytical methodologies detailed in the RFI Workplan (Section 6 

and Appendix G), with some exceptions. These exceptions and the pertinent portions of the 

methodologies are summarized below and in Table 3-2 for groundwater analyses, Table 3-4 

for seep analyses, and Table 3-6 for sewer sediment analyses. 

Groundwater and seep samples were analyzed following the U.S. EPA Test Methods for 

Evaluating Solid Waste (I 992, methodology SW-846) for comparability to other RCRA 

studies. To obtain data of known quality, QNQC protocols at a level equivalent to the U.S. 
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EPA Contract Laboratory Program (CLP) were implemented for the analyses of volatiles, 

semivolatiles, and metals. For parameters not covered under the CLP (e.g., water quality 

parameters), QC specifications were established at a comparable level. 

The seep samples were also analyzed for chromium speciation (hexavalent chromium) and 

guaiacol, vanillin, and resin acids (compounds or breakdown products of compounds pre

viously used by RPI); the groundwater samples were also analyzed for chromium speciation. 

Hexavalent chromium analyses were performed following EPA Methods 7197 and 218.4 for 

groundwater samples and Method 7197 for seep samples. Guaiacol, vanillin, and resin 

acids were analyzed according to the National Council of the Paper Industry for Air and 

Stream Improvement Technical Bulletin Method 85.0IM, a method commonly used by the 

pulp and paper industry. The QC specifications were implemented at a level comparable to 

the other non-CLP parameters. 

Sewer sediment samples were analyzed following the Puget Sound Estuary Program (PSEP) 

protocols or standard U.S. EPA methodology, as noted in Table 3-6. CLP protocols and 

CLP QC requirements were specified where applicable. The target analytes specified for 

volatiles analysis were benzene, toluene, ethylbenzene, and xylene, rather than the full target 

analyte list as specified in the CLP. For parameters not covered under the CLP, QC spec

ifications were established at a comparable level. 

Project target detection limit specifications are presented in Tables 3-2, 3-4, and 3-6, and 

follow RCRA guidelines. U.S. EPA SW-846-specified practical quantitation limits (PQLs) 

were met where applicable. For parameters where no PQLs are defined, appropriate proj

ect-specific target detection limits were identified in the laboratory statement of work. 

SW-846 also specifies establishing laboratory-specific method detection limits (MDLs) per 

40 CFR Part 163, Appendix B; the laboratories have established MDLs following this pro

cedure. The laboratory MDLs for this project are below their respective PQLs. The pro

posed action levels, such as maximum contaminant levels (MCLs) for groundwater and 

surf ace water quality standards for seep samples, were met for most parameters. The 
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exceptions were those cases where PQLs were above the proposed action levels and when 

dilution was necessary because of matrix interference or high sample concentration. 

Round 3 analyses were carried out by six laboratories: PACE/Mid Pacific Laboratory (the 

majority of the groundwater sample parameters), PACE/Southern California (general chem

istry parameters for six groundwater samples), PACE/New Orleans (the majority of the seep 

sample parameters), PACE/Minneapolis (formaldehyde), Columbia Analytical Services 

(guaiacol, vanillin, and resin acids), and Maxwell S-Cubed (hexavalent chromium and sewer 

sediment samples). 

3.2.2 Data Validation 

For parameters covered by the CLP, data validation followed the U.S. EPA National Func

tional Guidelines for Organic Data Review ( 1991) and Functional Guidelines for Evaluating 

Inorganic Analysis (1988). For parameters not covered by the CLP, data were reviewed for 

calibrations, accuracy measurements, prec1s10n measurements, and blank sample 

measurements. 

The analytical laboratory managed and tracked samples in sample delivery groups (SDGs); 

the samples in an SDG had common QC data, as they were run consecutively. When RPI 

received the analytical laboratory reports, separate data review reports were prepared for 

each individual SDG. Each report was prepared following procedures and subsection head

ings for the full CLP review as defined in the U.S. EPA Functional Guidelines. The reports 

include checks for proper methodology, the level of QC effort (the frequency of runs), 

conformance to U.S. EPA-defined quantitative control limits, and details of analytical proto

col deviations, if any. For approximately 10 percent of the SDGs, the report included raw 

data checks. The level of validation for each SDG is noted in Table 3-7. 

All the reports summarize the data that did not meet QA/QC requirements, if any, with the 

following minimum information: 
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• The affected sample numbers 

• The affected parameters 

• The specific quantitative deviation from the QC requirements 

• The data validation flag, if any 

• A description of the data validation flag, whether it was caused by laboratory 

error (designated as a "protocol" flag) or by matrix, analytical, or instrument 

limitations (designated as an "advisory" flag) 

The data validation flags and their meanings are as follows: 

" U-The concentration is less than the listed value (not detected). 

• J-The estimated value is for qualitative use only. 

• R-The data are restricted and may not be used for any purpose. 

• UJ-The concentration is less than the estimated detection limit; the detection 

limit should be used qualitative and may bias the result to a false negative. 

The data flags are presented in the database. Additional data-reporting qualifiers originating 

from the laboratory were received in the electronic data reports and hardcopy reports. 

These qualifiers are procedural in nature and may or may not address data quality. A list of 

these data reporting qualifiers and their meanings is included in Appendix D in this report, 

together with a complete set of detected chemicals. 

Qualification of sample analyses for contamination observed in laboratory blank samples 

was detailed in the data validation reports. These samples were corrected for laboratory 
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contamination following U.S. EPA guidelines, and the qualifications have been incorporated 

into the data used in this report. 

RPI decided not to validate the sewer sediment data. Unlike groundwater and seep samples, 

the sewer sediment samples were not environmental media samples, but were taken from 

sediments contained in plant sewers. Because of the constituent concentrations detected in 

the sewer sediments, the sewers have been cleaned out and the sediments disposed of 

through Chemical Waste Management, Inc. 

3.2.3 Data Assessment 

The validated data have met the project QA goals described in the QAPP in the RFI Work

plan and in Tables 3-2, 3-4, and 3-6. The data are over 90 percent complete; that is, 

90 percent of the data meet the target goals for precision, accuracy, and representativeness. 

The overall quality objectives for accuracy and precision were met for groundwater and 

seep samples. Because of the highly complex and variable nature of the sewer sediment 

samples, the accuracy and precision objectives as defined in Table 3-6 were not met. The 

low recoveries of the matrix spike and matrix spike duplicates compounds in the volatiles, 

semivolatiles, and metals analyses indicate that there is a significant level of matrix inter

ference and is not a reflection of the laboratory performance. Therefore, the data can be 

used according to their intended purpose. 

With the current state of practice in this area, these data are of high quality and provide the 

detailed QC information needed to establish reproducibility and comparability. Target de

tection limits were met. Data validation reports, which summarize accuracy and precision 

values as defined in the QAPP, are included in the project files. 
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Section 4 

RFI Round 3 and Sewer Sediment 

Analytical Results and Findings 

This section presents the RFI Round 3 and sewer sediment analytical results and findings, 

with emphasis on the following: 

• The analytical results from the samples collected 

• Comparison of the analytical data with the action levels 

The preliminary list of constituents to be addressed in the Risk Assessment/MCS evaluation 

was presented in Section 5 of the RFI Report. The Round 3 groundwater and seep data 

were compared to action levels to identify possible additional constituents to be included in 

the Risk Assessment/MCS evaluation. The outfall sewer sediment results were compared 

with the action levels to determine whether sewer cleaning was needed. 

Before presenting the Round 3 groundwater and seep data, it is important to understand the 

data evaluation approach used. To simplify the analytical data presentation in this Memo

randum, all the groundwater data are compared to both groundwater and surface water 

action levels, as was done in the RFI Report. The seep data are compared only to surface 

water action levels. Another groundwater data evaluation approach was suggested by 

.~ Ecology: since seeps probably represent the worst-case potential groundwater discharge 

from the Facility to the Duwamish Waterway (because of the extreme low tide), Ecology 

proposed that RPI compare the data from the groundwater wells upgradient of the seeps to 

groundwater action levels only. The remaining wells with no downgradient seeps would be 

compared to both groundwater and surface water action levels. The groundwater data were 

evaluated using Ecology's approach. The Ecology approach and the RFI approach resulted 

in the same list of groundwater parameters exceeding action levels. The issue of ground-
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water exceedances of surface water criteria (which do not allow for any attenuation or 

degradation) will be addressed further in the Risk Assessment/MCS evaluation. 

The results and findings described in the remainder of Section 4 are presented in the follow

ing sequence: 

• 4.1-Round 3 Groundwater Sampling Results 

• 4.2-Seep Sampling Results 

• 4.3-Sewer Sediment Sampling Results 

A printout from the RFI project database listing constituents detected in all these sampling 

events is provided as Appendix C of this Memorandum. 

4.1 Round 3 Groundwater Sampling Results 

The Round 3 groundwater sampling encompassed 35 of the 38 Facility monitoring wells 

(Figure 2-2) and was conducted by Terra Nova Associates between March 29 and 31, 1995. 

(Wells DM-IB, DM-2B, and DM-6 were not sampled; Terra Nova's report is included as 

Appendix D.) The 35 wells were sampled using low-flow sampling techniques (micropurg

ing, as discussed in Section 2). The analytical parameters for each well were selected to 

confirm the presence or further determine the concentrations of the groundwater constituents 

identified during Rounds 1 and 2. The results of the total metals analyses, as approved by 

U.S. EPA and Ecology in a meeting on May 10, 1995, will replace metals data from 

Rounds 1 and 2 for use in the Risk Assessment/MCS evaluation. The parameters included 

in Round 3 are summarized below: 

• Toluene-22 wells located in or near the toluene plume area were analyzed 

for BTEX (benzene, toluene, ethylbenzene, and xylenes). 
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• Volatile organic compounds (volatiles)-Five wells in which volatiles other 

than BTEX were detected in Round 1 or Round 2 were analyzed for the full 

suite of volatiles in Round 3. 

• Semivolatile organic compounds (semivolatiles)-Five wells in which semi

volatiles were detected in Round 1 or Round 2 were analyzed for 

semivolatiles in Round 3. 

• Metals and hexavalent chromium-33 Upper Aquifer wells and one Lower 

Aquifer well (well BIB) were analyzed for total metals. Low-flow well

purging techniques were used to minimize the uptake of suspended solids 

into the samples. The metals data from Round 3 will be used in the Risk 

Assessment/MCS evaluation. A separate aliquot from each well was ana

lyzed for hexavalent chromium. 

• General water quality parameters and biological activity indicators-14 

wells were selected for analysis of general water quality parameters and bio

logical activity indicators. These wells are generally located around the edge 

of the toluene plume, and they were analyzed in order to evaluate whether 

biodegradation of the toluene plume may be occurring. These analyses were 

included to provide data for the Risk Assessment/MCS evaluation and the 

Corrective Measures Study. 

Table 2-1 provides a complete list of the parameters analyzed for each well during Round 3, 

and Table 2-2 lists the analytical methods used. Table 4-1 provides a statistical summary of 

the Round 3 groundwater data. For each parameter, Table 4-1 lists the detection frequency, 

the minimum and maximum detected concentrations, the action level for the constituent, and 

the source of the action level. Appendix C presents a complete list of all the constituents 

detected above the laboratory detection limits during Round 3. 
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Sections 4.1.1 through 4.1.5 describe the following: 

• Groundwater constituents detected in Round 3 at concentrations above action 

• 

• 

Miscellaneous organic constituents detected in Round 3 groundwater samples 

The differences between Round 3 groundwater metals data and groundwater 

metals data collected in Rounds 1 and 2 

0 The extent of the toluene plume based on Round 3 groundwater data 

The overall results and findings of the Round 3 groundwater sampling 

4.1.l Constituents Exceeding Action Levels or Without Action Levels 

The constituents that exceeded groundwater action levels in Round 3 are discussed below 

and summarized in Table 4-2. To allow comparison of the groundwater data from 

Rounds I, 2, and 3 of the RFI, Tables 4-3 (for inorganic chemicals) and 4-4 (for other 

parameters) list the parameters exceeding action levels in any of the three rounds. For the 

purposes of discussion, the parameters are separated into the following constituent groups: 

total metals, volatiles, semivolatiles, and conventional water quality parameters. 

Total Metals 

The metals listed below were detected one or more times at concentrations exceeding action 

levels in Round 3 groundwater samples and will be addressed in the Risk Assessment/MCS 

evaluation. Some of the surface water action levels are based on the hardness of the sample 

water; therefore, the action level varies between samples. The metals are listed in the same 

order in which they were listed in the RFI Report. 
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Total Arsenic. 17 samples exceeded the 0.05 microgram per liter (µg/1) action level. The 

exceedances were in samples from the following wells: DM-05 (51.4 µg/1), DM-08 

(28.7 µg/1), MW-12 (26.9 µg/1), MW-14 (42.3 µg/1), MW-15 (13.5 µg/1), MW-16 (94.1 µg/1), 

MW-17 (49.6 µg/1), MW-18 (33.9 µg/1), A2 (41.2 µg/1), A9 (3.7 µg/1, B-qualified [detected 

between the contract-required detection limit and the instrument detection limit]), BIA 

(5.2 µg/1, B-qualified), B 1B (3.3 µg/1, B-qualified), BS (3.3 µg/1, B-qualified), G 1 

(29.5 µg/1), G3 (10 µg/1), HIO (18 µg/1), and Hl 1 (62.8 µg/1). 

Total Copper. 27 samples exceeded the action level of 2.5 µg/1. The exceedances were in 

samples from the following wells: DM-2A (343.1 µg/1), DM-4 (5.1 µg/1, B-qualified), DM-

5 (28 µg/1), DM-8 (44.8 µg/1), MW-12 (45.1 µg/1), MW-13 (8.8 µg/1, B-qualified), MW-14 

(27.3 µg/1), MW-15 (38.9 µg/1), MW-16 (262 µg/1), MW-17 (39.2 µg/1), MW-18 (27.8 µg/1), 

MW-19 (16.4 µg/1, B-qualified), A2 (12.55 µg/1, B-qualified), A9 (17.7 µg/1, B-qualified), 

B 1B (19.5 µg/1, B-qualified), B2 (181 µg/1), B4 (11.9 µg/1, B-qualified), B6 (42.3 µg/1), G 1 

(17 .3 µg/1, B-qualified), G3 (15.4 µg/1, B-qualified), H 1 (11.1 µg/1, B-qualified), H6 

(167 µg/1, B-qualified), H9 (281 µg/1), Hl0 (14.9 µg/1, B-qualified), Hl 1 (71.2 µg/1), DM-lA 

(4.4 µg/1 [Background Area well]), and E3 (4.2 µg/1, B-qualified [Background Area well]). 

Total Lead. Nine samples exceeded the surface water action levels (the action level varies 

according to the hardness of the sample). The exceedances were in samples from the fol

lowing wells: DM-2A (6.9 µg/1 [action level is 3.2 µg/1]), MW-12 (4.3 µg/1 [action level is 

1.4 µg/1], MW-15 (9.6 µg/1 [action level is 1.3 µg/1]), MW-20 (18.4 µg/1 [action level is 0.9 

µg/1]), B2 (15 µg/1 [action level is 3.2 µg/1]), G 1 (7.1 µg/1 [action level is 3.2 µg/1]), H6 

(7 µg/1 [action level is 1.4 µg/1]), H9 (9.5 µg/1 [action level is 3.2 µg/1]), and HI 1 (7 µg/1 

[action level is 2.4 µg/1]). 

Total Nickel. Eight samples exceeded the action level of 7.9 µg/1. The exceedances were 

in samples from the following wells: DM-2A (20.2 µg/1, B-qualified), DM-5 (12.8 µg/1, B

qualified), MW-12 (10.5 µg/1, B-qualified), MW-16 (104 µg/1), B2 (8.4 µg/1, B-qualified), 

HI (8.8 µg/1, B-qualified), H6 (9.9 µg/1, B-qualified), and H9 (24.3 µg/1, B-qualified). 
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Total Vanadium. 11 samples exceeded the action level of 112 µg/1. The exceedances 

were in samples from the following wells: DM-2A (252.9 µg/1), DM-4 (112 µg/1), DM-5 

(1,410 µg/1), DM-8 (1,410 µg/1), MW-14 (297 µg/1), MW-15 (261.9 µg/1), MW-16 

(2,360 µg/1), MW-17 (1,290 µg/1), B2 (387 µg/1), H9 (121 µg/1), and H 11 (1,660 µg/1). 

Total Zinc. Four samples exceeded the surface water action levels (the action level varies 

according to the hardness of the sample). The exceedances were in samples from the fol

lowing wells: DM-5 (216 µg/1 [action level is 76.6 µg/1]), B2 (112 µg/1 [action level is 76.6 

µg/1]), GI (129 µg/1 [action level is 76.6 µg/1]), and H9 (186 µg/1 [action level is 76.6 µg/1]). 

Total Chromium. Eight samples exceeded the action level of 50 µg/1. The exceedances 

were in samples from the following wells: DM-2A (56.7 µg/1), DM-5 (301 µg/1), DM-8 

(146 µg/1), MW-16 (302 µg/1), MW-17 (130 µg/1), B2 (73.2 µg/1), H6 (77.4 µg/1), and HI 1 

(146 µg/1). 

All groundwater samples were analyzed for hexavalent chromium using both EPA Method 

7197 and EPA Method 218.4. Hexavalent chromium (Cr6+) was not detected in any of the 

samples analyzed, indicating that total chromium detected in the above samples is trivalent 

chromium (Cr3+). 

Total Mercury. Three samples exceeded the action level of 0.012 µg/1. The exceedances 

were in samples from the following wells: B2 (0.15 µg/1, B-qualified), H6 (0.36 µg/1), and 

H9 (0.67 µg/1). 

Total Cadmium. Three samples exceeded the variable surface water action levels (the 

action level varies according to the hardness of the sample). The exceedances were in 

samples from the following wells: MW-16 (2 µg/1, B-qualified [action level is 0.7 µg/1]), 

MW-20 (I .2 µg/1, B-qualified [action level is 0.6 µg/1]), and H9 (11.1 µg/1, B-qualified 

[action level is 1.7 µg/1]). 
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Total Selenium. Five samples exceeded the action level of 5 µg/1. The exceedances were 

in samples from the following wells: MW-14 (7.9 µg/1), MW-16 (22.8 µg/1), MW-17 

(10.8 µg/1), A4 (5.5 µg/1), and G 1 (6.9 µg/1). 

Total Thallium. The sample from well MW-13 (3 µg/1, B-qualified) exceeded the action 

level of 2 µg/1. 

The 11 metals listed above and detected in monitoring wells at concentrations exceeding 

action levels were compared to the metals identified in the RFI Report for inclusion in the 

Risk Assessment/MCS evaluation. Cadmium, selenium, and thallium are now added to the 

Risk Assessment/MCS evaluation list based on the Round 3 results, while beryllium and 

silver have been excluded from further evaluation. A comparison of the Round 3 metals 

results with the results from Rounds 1 and 2 is provided in Section 4.1.3. 

With the exception of manganese in the sample collected from Lower Aquifer well B 1 B, 

concentrations of iron and manganese exceeded the action levels in all the Round 3 

groundwater samples (Table 4-3). As stated in the RFI Report, however, iron and manga

nese concentrations are regionally high relative to their action levels, and neither will be 

addressed in the Risk Assessment/MCS evaluation. 

Semivolatile Organic Compounds 

Semivolatiles were detected at similar or decreased concentrations in Round 3 compared to 

Rounds 1 and 2. Bis(2-chloroethyl)ether, 2-methylphenol, 4-methylphenol, and bis(2-ethyl

hexyl)phthalate were detected at concentrations exceeding their respective action levels in 

Round 3, and all four will be addressed in the Risk Assessment/MCS evaluation. Phenan

threne was detected in Round 3 for the first time and does not have an action level. There

fore, phenanthrene will be included in the Risk Assessment/MCS evaluation. Dibenzofuran 

was detected again in Round 3, does not have an action level, and will be included in the 

Risk Assessment/MCS evaluation. 
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Bis(2-chloroethyl)ether. As in Rounds I and 2, bis(2-chloroethyl)ether was detected again 

only in the sample from well A2. The Round 3 concentration was 5.5 µg/1 (]-qualified and 

the same concentration detected during Round 2), which exceeds the action level of 

0.04 µg/1. 

2-Methylphenol and 4-Methylphenol. These two compounds (also known as o-cresol and 

p-cresol) were detected at concentrations exceeding their respective action levels of 800 µg/1 

and 80 µg/1. Samples from the following wells exceeded the action levels: Hl 1, in which 

both were detected above action levels (2-methylphenol at 3,900 µg/1 and 4-methylphenol at 

1,900 µg/1); MW-12 (4-methylphenol at 110 µg/1); and HIO (4-methylphenol at 180 µg/1). 

2-methylphenol also was detected in wells HIO (at 520 µg/1) and MW-12 (at 75 µg/1), but at 

concentrations below the action level. Both compounds were detected above action levels 

in Rounds 1 or 2 in wells Hl 1 and MW-12; only 4-methylphenol was previously detected 

above the action level in well HI 0, in Round 1. All three wells are within the toluene 

plume area. 

Bis(2-ethylhexyl)phthalate. In Round 3, bis(2-ethylhexyl)phthalate was detected at a con

centration exceeding the action level (5.9 µg/1) only in well HJ0 (45 µg/1, J-qualified); this 

well is in the toluene plume area. Bis(2-ethylhexyl)phthalate also exceeded the action level 

in well HIO in Round I (16 µg/1). As stated in the RFI Report, bis(2-ethylhexyl)phthalate 

is a common laboratory contaminant. 

PAHs. PAH were only detected in samples from well B6 in Round 3. The PAHs detected 

for the first time in Round 3 were anthracene (at 0.4 µg/1, J-qualified) and phenanthrene (at 

0.8 µg/1, J-qualified). Acenaphthene (3 µg/1, J-qualified), anthracene (0.4 µg/1, J-qualified), 

fluorene (1 µg/1, J-qualified), and pyrene (0.6 µg/1, J-qualified) were detected at 

concentrations below their respective action levels (960 µg/1, 4,800 µg/1, 640 µg/1, and 

480 µg/1, respectively). 2-methylnaphthalene (0.4 µg/1, J-qualified) and phenanthrene do not 
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have action levels; therefore, they will be addressed in the Risk Assessment/MCS 

evaluation. 

Dibenzofuran. Dibenzofuran was detected in well B6 (0.8 µg/1, J-qualified) in Round 3. 

Dibenzofuran was also detected in well B6 in Round 1 (2 µg/1). 

Volatile Organic Compounds 

Volatiles detected in Round 3 groundwater samples at concentrations exceeding their 

respective action levels were toluene, benzene, methylene chloride, acetone, and carbon 

disulfide. Action-level exceedances of all of these compounds except carbon disulfide also 

occurred in Round I. It should be noted that while 23 wells were analyzed for BETX, only 

four wells were analyzed for the full suite of volatiles. Toluene, benzene, methylene chlo

ride, and acetone will be addressed in the Risk Assessment/MCS evaluation, as indicated in 

the RFI Report. Carbon disulfide is considered a laboratory artifact, as discussed in Section 

3.1.1, and so will not be included in the Risk Assessment/MCS evaluation. 

Toluene. Toluene was detected in six samples in Round 3 at concentrations exceeding the 

action level of 1,000 µg/1, from the following wells: MW- 15 (120,000 µg/1), MW- 17 

(120,000 µg/1), MW-18 (360,000 µg/1), MW-19 (1,400 µg/1), HIO (380,000 µg/1, J-qualified), 

and HI I (670,000 µg/1, J-qualified). 

All these wells fall within the toluene plume as previously depicted in the RFI Report. 

Toluene was also detected at concentrations below the action level in wells B2 (15 µg/1) 

MW-12 (45 µg/1), MW-14 (4 µg/1), MW-16 (690 µg/1), and DM-3B (0.4 µg/1, J-qualified). 

The extent of the toluene plume is discussed further in Section 4.1.4. 

Benzene. Benzene was detected in five samples in Round 3 at concentrations exceeding the 

action level of I µg/1: from wells DM-07 (3 µg/1), MW-12 (5 µg/1), BS (2 µg/1), HI0 

(600 µg/1, J-qualified), and HI 1 (73 µg/1, J-qualified). Benzene was not detected in previ

ous samples from well MW-12; however, MW-12 is within the toluene plume. 
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Methylene Chloride. Methylene chloride was detected in two samples in Round 3 at con

centrations exceeding the action level of 5 µg/1: from wells H 10 (8,300 µg/1, I-qualified) 

and H 11 ( 15 µg/1, I-qualified). Both these wells are within the toluene plume. As dis

cussed in Section 3.1.1, methylene chloride is a laboratory artifact and is not representative 

of actual groundwater conditions during this round of sampling. However, methylene chlor

ide was detected above its action level in Round 1 groundwater samples from well HI 1. 

Methylene chloride is a common laboratory contaminant. 

Acetone. Acetone was detected in the sample from well HI 0 at a concentration of 

11,000 µg/1 (I-qualified), which exceeds the action level of 800 µg/1. Acetone also was 

detected in the sample from well H 11 (200 µg/l, I-qualified) at a concentration below the 

action level. Acetone had been detected previously above the action level in Round 1 at 

well H 11, but had not been detected previously in HI 0. 

Carbon Disulfide. Carbon disulfide was detected in the sample from well HI I at a con

centration of 900 µg/1, above the action level of 800 µg/1. Carbon disulfide was also 

detected in well HI 1 at 1 µg/1 (I-qualified). Carbon disulfide had not previously been de

tected in groundwater samples from the Facility. As discussed in Section 3.1.1, carbon 

disulfide is a laboratory artifact and is not representative of actual groundwater conditions. 

Conventional Water Quality Parameters 

Seventeen monitoring wells were analyzed for conventional water quality parameters 

(Table 2-2). The concentrations of total dissolved solids (TDS) exceeded the action level of 

500,000 µg/1 in nine of the wells, but the TDS concentrations generally were lower than 

those detected in Round I. Groundwater at the Facility is hydraulically connected to the 

Duwamish Waterway, a brackish water body; therefore, TDS is expected to be present at 

relatively high concentrations, especially in wells near the shoreline. As stated in the RFI 

Report and as approved by U.S. EPA and Ecology, TDS will not be addressed in the Risk 

Assessment/MCS evaluation. 
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The pH of groundwater samples from two wells was outside the action-level range of 6.5 to 

8.5 pH units: MW-12 (with a pH of 6.3) and MW-20 (with a pH of 5.9). As stated in the 

RFI Report, pH will not be addressed in the Risk Assessment/MCS evaluation. 

The groundwater sample from well DM-5 contained 1,100 µg/1 nitrite, which exceeded the 

action level of 1,000 µg/1. Nitrite had not previously been detected at the Facility, was 

analyzed as an indicator of biological activity, and will be addressed in the Risk 

Assessment/MCS evaluation. 

4.1.2 Organic Constituents Detected Below Action Levels 

A number of other organic constituents were detected in the Round 3 groundwater samples. 

These were detected at concentrations below their action levels. Four of them were 

detected in Rounds 1 or 2 and are discussed in the RFI Report: phenol, di-n-butyl phthal

ate, 1, 1-dichloroethane. and xylene. Table 4-5 lists all the volatile and semi volatile organic 

compounds detected in Round 3, regardless of their detection frequency in previous 

sampling rounds. Only the organic constituents first detected at the Facility in Round 3 

groundwater samples are discussed below. 

Semivolatile Organic Compounds 

Di-n-octyl Phthalate. Di-n-octyl phthalate was detected in well HI O at a concentration of 

230 µg/1, below the action level of 320 µg/1. 

Diethyl Phthalate. Diethyl phthalate was detected in well H 10 at a concentration of 

48 µg/1 (]-qualified), below the action level of 12,800 µg/1. 
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Volatile Organic Compounds 

1,2-Dichloroethene (total). 1,2-dichloroethene (total), also known as 1,2-dichloroethylene, 

was detected in well A2 at a concentration of 0.3 µg/1 (]-qualified). This is below the ac

tion level of 70 µg/1 for cis-1,2-dichloroethene, which is more stringent than the action level 

for trans-1,2-dichloroethene. 

1,1,1-Trichloroethane. 1,1,1-trichloroethane was detected in well HI I at a concentration of 

16 µg/l (]-qualified), below the action level of 200 µg/l. 

Ethylbenzene. Ethylbenzene was detected in two wells at concentrations below the action 

level of 700 µg/1 (MW-12 at 9 µg/1, and HI 1 at 33 µg/1, I-qualified). 

4.1.3 Comparison of Round 3 Metals Results for Groundwater with 

Previous RFI Results 

This section compares the Round 3 metals data with metals data collected during Rounds 1 

and 2; only those results exceeding action levels are addressed. It should be noted that very 

few metals analyses were performed on Round 2 samples. 

Previous analysis of metals during Round 1 included total metals from unfiltered samples 

and dissolved metals from filtered samples. Unfiltered samples contain both particulate and 

dissolved forms of metals, whereas filtered samples only contain the dissolved portion. Dis

solved metals samples were filtered in the field during Round 1 using a 0.45-micron filter 

and were preserved with nitric acid. 

Wells sampled in Round 3 were purged usmg low-flow micropurging techniques (Sec

tion 2.2) in order to minimize the turbidity of the groundwater samples. Micropurging was 

conducted at rates in the range of 0.25 liter to 0.45 liter per minute. The samples were not 

filtered and were analyzed for total metals. In general, the total metals concentrations 
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obtained in Round 3 averaged 60 percent of the Round 1 concentrations. This overall de

crease reflects the reduced turbidity of the Round 3 samples (due to micropurging) com

pared with those collected in Round I (using a conventional purging technique). 

Metals that exceeded their action levels in Round 3 are listed in Section 4.1.1, and metals 

that exceeded their action levels in Rounds I, 2, or 3 are listed in Table 4-3. Cobalt, which 

has no action level, was also detected in Round 3. The majority of the metals detected in 

Round 3 were previously identified in the RFI Report for inclusion in the Risk Assessment/ 

MCS evaluation. 

Beryllium, which was previously detected in several Round 1 samples at concentrations 

exceeding its action level (0.02 µg/l) and identified in the RFI Report for inclusion in the 

Risk Assessment/MCS evaluation, was not detected in any of the Round 3 samples at a 

concentration exceeding its action level. As such, beryllium will not be addressed in the 

Risk Assessment/MCS evaluation. Similarly, silver (previously detected in Round 1 above 

its action level at well DM-5) was not detected during Round 3 in any sample, and there

fore will not be addressed in the evaluation. 

Three metals detected above their action levels in Round 3-cadmium, selenium, and 

thallium-will be included in the Risk Assessment/MCS evaluation. Cadmium was previ

ously detected at concentrations that exceeded action levels only in samples obtained from 

a background well (E3); therefore, it was not identified in the RFI Report for inclusion in 

the Risk Assessment/MCS evaluation. In Round 3, however, cadmium was detected in 

three monitoring wells (H9, MW-16, and MW-20) at concentrations above its action level. 

Selenium (detected in wells A4, GI, MW-14, MW-16, and MW-17) and thallium (detected 

in well MW-13) will also be added to the metals addressed in the Risk Assessment/MCS 

evaluation. 

All the Round 3 groundwater samples were analyzed for hexavalent chromium using both 

EPA Methods 7197 and 218.4. Hexavalent chromium was not detected using either method 

in any of the samples, indicating that all chromium at the Facility is present in the trivalent 
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state. Groundwater beneath the Facility represents a chemically reducing environment, as 

discussed in Section 4.3.6 of the RFI Report. The presence of chromium in the reduced 

trivalent state is consistent with this condition. 

In summary, based on the Round 3 results, cadmium, selenium, and thallium will be ad

dressed in the Risk Assessment/MCS evaluation; these metals are added to the list previ

ously presented in the RFI Report. Beryllium and silver are removed from the list and 

excluded from further evaluation. 

4.1.4 Extent of Toluene Plume 

Figure 4- I shows concentration contours representing the magnitude and estimated horizon

tal extent of the toluene plume based on Round 3 groundwater data. Figures 4-2 and 4-3 

are cross-sections depicting the vertical extent of the toluene plume in the Upper Aquifer. 

Note that Figures 4- I through 4-3 depict Round 3 data only and do not reflect data from 

Rounds 1 and 2, including Round 1 HydroPunch data. A comparison of these figures with 

Figures 4-47 through 4-50 in the RFI Report indicates that the shape and size of the toluene 

plume have not changed significantly. However, the Round 3 data indicate some note

worthy differences in the general extent of the toluene plume and in toluene concentrations 

at individual monitoring wells, as discussed below. 

The Round 3 data indicate that toluene concentrations remain high in the shallowest wells 

(screened across or near the groundwater table) in the center of the plume. The concentra

tions range from 120,000 to 670,000 µg/1 in wells HIO, Hl 1, MW-15, MW-17, and MW-18. 

However, the concentrations in three wells along the perimeter of the plume (MW-12, 

MW-14, and MW-19) have declined significantly since Round 2, while the concentration in 

MW-I 8 has risen. Table 4-6 presents a historical comparison of the toluene data for these 

four wells, and shows a decreasing trend of toluene concentrations at well MW-12 since the 

beginning of the RFI fieldwork in early 1994. Well MW-19, installed during Round 2 and 
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located near MW-12, exhibits a similar trend, as does well MW-I 4 located near the north

west edge of the plume. 

Well MW-18, installed in Round 2, shows an increase in toluene concentration between 

Rounds 2 and 3. The Round 3 concentration of 360,000 µg/1, an increase from 56,000 µg/1 

in Round 2, may be associated with the appearance of LNAPL in this well in March 1995 

(see Table 4-21 and Section 4.3.4 in the RPI Report). As discussed in the RFI Report, the 

LNAPL in well MW-18 contained 92.0 percent toluene; toluene's solubility in water is 

470,000 µg/1 at 16°C (Verschueren, 1983), although solubility tends to be highly dependent 

on other constituents. 

The vertical extent of the toluene plume as indicated by the Round 3 data (Figures 4-2 and 

4-3) shows an overall decrease in toluene concentrations near the bottom of the Lower 

Aquifer compared to data from Rounds I and 2. A comparison of the data from the three 

well pairs available to monitor the vertical extent of toluene in the Upper Aquifer (HI 0/H I, 

H l l/MW-13, and MW- I 5/MW-16) indicates that toluene concentrations decrease with depth 

in the Upper Aquifer, consistent with the findings of Rounds I and 2. The historical RFI 

data for the deeper wells in these three well pairs (wells HI, MW-13, and MW-16) are 

shown in Table 4-7. As shown in the table, the toluene concentrations in wells Hl, 

MW-13, and MW-16 decreased substantially between Rounds 2 and 3. Toluene was not 

detected in wells MW-13 and MW-16 in Round 3. 

Well DM-3B was the only Lower Aquifer well analyzed in Round 3 for toluene. Toluene 

was detected in this well at 0.4 µg/1 (I-qualified), less than the 3 µg/1 detected at the well 

during Round l . 

4.1.S Summary of Round 3 Groundwater Sampling Results 

The Round 3 groundwater sampling at the Facility was conducted in March 1995. Micro

purging and low-disturbance sampling techniques were used to obtain groundwater samples 

from 35 of the 38 monitoring wells. The Round 3 groundwater data were generally 
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consistent with the data from Rounds I and 2, although total metals concentrations were, in 

general, approximately 60 percent lower than the total metals concentrations detected 

previously. Cadmium, selenium, and thallium were detected above their respective action 

levels. No hexavalent chromium was detected in groundwater samples. 

A number of volatile and semivolatile organic compounds continue to be detected at the 

Facility. During Round 3, several compounds not detected in previous RFI sampling rounds 

were detected in groundwater. One of these compounds, phenanthrene, does not have an 

action level. This compound will be addressed in the Risk Assessment/MCS evaluation. 

The Round 3 data indicate that the toluene plume remains approximately the same size and 

shape as noted during Rounds 1 and 2. Substantial decreases in toluene concentrations were 

found at certain wells near the perimeter of the plume, and toluene was not detected in two 

of the wells screened in the lower portion of the Upper Aquifer (MW-13 and MW-16). 

The RFI Report lists a number of constituents that will be addressed in the Risk 

Assessment/MCS evaluation based on the groundwater data from Rounds I and 2. The 

Round 3 groundwater data indicate that the following additional constituents will be ad

dressed in the Risk Assessment/MCS evaluation: 

• Metals: Cadmium, selenium, and thallium 

• Semivolatiles: Phenanthrene 

• Conventional parameters: Nitrite 

Beryllium and silver will be removed from the list of constituents to be addressed in the 

Risk Assessment/MCS evaluation. Section 6 presents the entire list of constituents that will 

be addressed in the Risk Assessment/MCS evaluation. 
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4.2 Seep Sampling Results 

This section summarizes the results of the RFI seep sampling. The action level for seep 

data is the most stringent of the surface water criteria discussed earlier in Section 4, because 

the seeps discharge directly to the Duwamish Waterway and Slip No. 6. The seeps are 

observed only at very low tides (e.g., minus 2 feet mean lower low water). During rising 

tides, surface water appears to infiltrate into the near-shore subsurface soil via the intertidal 

zone. Water subsequently discharged through seeps at low tide represents a mixture of 

groundwater and surface water that previously infiltrated into the subsurface. 

Seven seeps were sampled and analyzed for an extensive suite of organic and inorganic 

parameters (see Table 2-4). The analysis of all seven seep samples included guaiacol and 

resin acids at the request of Ecology; none were detected. The seep samples and two sur

face water samples ( obtained from approximately 12 feet below the surface of the 

Duwamish Waterway up- and downgradient from the Facility) were analyzed for hexavalent 

chromium (Cr+6
); it was not detected in any of the samples. Therefore, chromium detected 

is present as trivalent chromium (Cr+3
). 

Figure 2-2 shows the seep locations. Table 4-8 presents a statistical summary of the seep 

data. Appendix C presents a complete list of all the constituents detected above the labora

tory detection limits. Subsections 4.2.1 through 4.2.5 describe the following: 

• Constituents detected above their action levels 

• Constituents detected below their action levels 

• A comparison of seep, groundwater, and surface water chemistry 
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• The potential impact of the seeps on sediment quality along the Facility 

shoreline 

• The overall results and findings of the seep sampling 

4.2.l Constituents Exceeding Action Levels or Without Action Levels 

Table 4-9 lists the constituents detected in seep samples at concentrations above their action 

levels. Only seven metals and one semivolatile organic compound (bis[2-ethylhexyl]phthal

ate) were detected in seeps at concentrations above their action levels. Six of the metals 

exceedances were in samples from seep 2 (sample 02-SP), which was the only significantly 

discolored seep observed during sampling (seep 3 was tinted light brown, "tea-colored," but 

only slightly). 

The following metals were detected in the seep samples at concentrations exceeding their 

action levels, and therefore will be addressed in the Risk Assessment/MCS evaluation: 

• Arsenic was detected in sample 02-SP at 31 µg/1, above the action level of 

0.14 µg/1. 

• Cadmium was detected in sample 02-SP at 11.6 µg/1, above the action level 

of 7.6 µg/1. 

• Copper was detected in sample 02-SP at 202.5 µg/1, above the action level of 

2.5 µg/1. 

• Lead was detected in sample 02-SP at 44.05 µg/1, above the action level of 

3.2 µg/1. 
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• Mercury was detected in sample 05-SP at 0.65 µg/1, above the action level of 

0.012 µg/1. 

• Nickel was detected in sample 02-SP at 70 µg/1, above the action level of 

7.9 µg/1. 

• Zinc was detected in sample 02-SP at 222.5 µg/1, above the action level of 

76.6 µg/1. 

Only one semivolatile was detected in seep samples at concentrations above its action level. 

Bis(2-ethylhexyl)phthalate was detected in samples from seep 2 (at 26.95 µg/1) and seep 7 

(at 13.8 µg/1), above the action level of 5.9 µg/1. Bis(2-ethylhexyl)phthalate is a commonly 

used plasticizer and is a common laboratory contaminant. 

In addition, the following metals were detected in the seeps but do not have action levels, 

and will be addressed in the Risk Assessment/MCS evaluation: 

• Barium-detected in all seeps 

• Cobalt-detected in seeps 2 and 3 

• Vanadium-detected in all seeps 

4.2.2 Constituents Detected Below Action Levels 

Other constituents were detected rn seeps at concentrations below their action levels, as 

summarized below. 

• The following metals were detected in seeps at concentrations below their 

action levels: 
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• Formaldehyde was detected at seep 6 at 24 µg/1 (]-qualified). It should be 

noted that formaldehyde analyses require the addition of 2,4-

dinitrophenylhydrazine (DNPH) to the sample during the extraction process. 

When DNPH was added to the seep 2 sample, the sample emulsified nearly 

instantaneously. The remaining aliquot from the sample container was then 

diluted, and the analysis was completed with no other problems. As a result 

of the dilution, the laboratory detection limit was 1,000 µg/1. No formalde

hyde was detected above this concentration. The laboratory's lead organic 

chemist indicated that the vast majority of classes of compounds known as 

aldehydes and ketones, many of which are found in wood-derived lignin that 

is present in black liquor (believed to be a key ingredient of the "Black 

Liquid"), will react with DNPH. Consequently, no inference should be 

drawn from the emulsification during the formaldehyde analysis. 

4.2.3 Comparison of Seep, Groundwater, and Surface Water Chemistry 

As previously stated, the seeps are believed to represent a mixture of groundwater discharg

ing from the Facility and surface water that infiltrates the near-shore soils during rising 

tides. The general water chemistry parameters measured in seep and groundwater samples 

are compared below. A comparison of seep chemistry with that of brackish or marine wa

ters is also included; this information is useful in evaluating the degree to which surface 

water and groundwater are mixed in the near-shore soils. 

The seep data for total dissolved solids (TDS), chloride, sodium, dissolved oxygen, specific 

conductance, and pH were compared to the groundwater data for nearby monitoring wells. 

Only groundwater data from wells located directly upgradient from the seeps were used in 

this comparison (wells DM-IA, DM-2A, DM-7, H6, H9, B6, E3, GJ, and G3). TDS, chlo

ride, and sodium values were determined in the laboratory; dissolved oxygen was measured 

in the field; specific conductance and pH were measured both in the field and laboratory. 

Field measurements for specific conductance and pH were used for the seep/groundwater 
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comparison as both parameters (especially pH) can change significantly with time after 

sample collection. Only some of the groundwater samples were submitted for analysis of 

general chemistry parameters; where available, these were used for this comparison. The 

general chemistry parameters for groundwater, seep, and surface water samples are shown 

in Table 4-10. 

The concentrations of all the above-referenced parameters, with the exception of pH, are 

significantly different in the groundwater samples compared with the seep samples. Each 

parameter is discussed below. 

The TDS concentrations in seep samples O 1-SP, 03-SP, 04-SP, and 06-SP fall into the saline 

water range (10,000 to 100,000 mg/I); the other seeps fall in the brackish water range. The 

TDS concentrations in the groundwater samples fall into the freshwater range (0 mg/1 to 

1,000 mg/I) except for one sample, from well DM-2A (1,600 mg/I), which falls into the 

brackish water range (1,000 to 10,000 mg/1; Driscoll, 1986). 

The chloride concentrations detected in the seep samples (ranging from 2,900 to 9,100 mg/I; 

however, given the TDS concentration in 07-SP, the 9,100 mg/I chloride value is suspect) 

are one to two orders of magnitude greater than the chloride concentrations detected in 

groundwater (ranging from 3.6 to 52 mg/I) at wells located near the shoreline. Chloride is 

the most highly concentrated ion present in seawater. The average concentration of chloride 

in seawater is 19,000 mg/I (Driscoll, 1986). The chloride concentrations in the seep 

samples fall between the seawater concentration and the concentrations noted in ground

water at near-shore monitoring wells. However, the seep chloride concentrations are closer 

to the average seawater concentration than to groundwater concentrations. 

The distribution of sodium concentrations in seeps and groundwater is similar to that dis

cussed above for chloride. The sodium concentrations detected in the seep samples (ranging 

from 693 to 3,380 mg/I) are generally an order of magnitude greater than the sodium con

centrations detected in groundwater (ranging from 11 to 617 mg/I) at wells located near the 

shoreline. Sodium is the second most highly concentrated ion present in seawater, with an 
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average concentration of 10,500 mg/I (Driscoll, 1986). Like the chloride concentrations, the 

sodium concentrations fall between the average seawater concentration and the concentra

tions noted in groundwater at near-shore monitoring wells. 

Specific conductance is a measurement of the concentration of charged ions dissolved in 

water. The specific conductance of the seep samples (ranging from 2,450 to 

14,200 µmhos/cm) is two to five orders of magnitude higher than the specific conductance 

of groundwater samples collected from monitoring wells located near the shoreline, whose 

specific conductance ranged from 112 to 1,957 µmhos/cm. (Note that the 7 .12 field mea

surement value at well H9 is probably erroneous. The laboratory value was 700 µmhos/cm, 

indicating that the field value reflects an instrument scale error of lOOx.) By comparison, 

the specific conductance of seawater is approximately 54,000 µmhos/cm (Linsley and 

Franzini, 1972). 

Differences in dissolved oxygen (DO) concentrations between seep and groundwater sam

ples are less striking but still evident. The DO concentrations range from 2.6 to 9.9 mg/1 in 

the seep samples, and in groundwater samples range from 1.35 to 6.5 mg/I in wells located 

near the shoreline. The ranges of DO measured in the seeps and groundwater overlap, but 

the groundwater range is lower, and the seep range is higher. The discolored seep (seep 2) 

had a DO concentration of 2.6 mg/], which is on the low end of the seep range and within 

the range noted above for groundwater. 

DO concentrations were also measured in the Duwamish Waterway at two locations, one 

upstream and one downstream of the Facility; the concentrations are near saturation (ap

proximately 10 mg/I) and are higher than any of the groundwater or seep measurements. It 

should be noted that the solubility of DO decreases as the salinity and temperature increase; 

therefore, any comparison between seeps, groundwater, and the Duwamish Waterway should 

be made with caution. 
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There is no significant difference in the range of pH measured in seeps and groundwater. 

The pH measured in the seep samples ranges from 6.4 to 7.8. The pH of groundwater 

samples collected from wells located near the shoreline ranges from 6.5 to 7.6. The simi

larity in pH among samples from the different sources is to be expected because all the 

samples contained bicarbonate, which acts as a buffer. 

The concentrations of metals in groundwater samples collected from wells located near the 

shoreline were also compared to the concentrations of metals in the seeps. The seep con

centrations were similar (within an order of magnitude) to the groundwater metals concen

trations. No recent metals data in Duwamish surface water near the Marginal Way Facility 

were available from Metro; these data have not been collected since 1986 because of budget 

cuts and difficulty in interpreting the metals data because of salt water interference (Metro, 

personal communication). In 1987, the Renton Sewage Treatment Plant was diverted from 

the Duwamish River upgradient of the Facility to a discharge point off the Duwamish Head. 

Re-routing this discharge should have had a significant effect on downstream metals con

centrations; therefore, the available surface water data are not applicable. 

The general chemistry data from seep and groundwater samples support the conclusion that 

the seeps observed at extreme low tide are a mix of groundwater discharging from the 

Facility and surface water that infiltrates and exfiltrates the near-shore soil during tidal 

cycles. However, the mixing ratio of these two waters likely varies with location, site-spe

cific aquifer conditions, and seasonal groundwater levels and tidal conditions. 

4.2.4 Potential Impacts on Sediments 

The potential impact of the seeps on sediment quality in the Duwamish Waterway and Slip 

No. 6 was evaluated as part of the seep investigation. For those constituents that exceeded 

their action levels in seeps, the estimated maximum sediment concentrations that could 

potentially occur were calculated. Based on these calculations, cadmium, copper, chro

mium, mercury, zinc, and bis(2-ethylhexyl)phthalate could potentially exceed the Sediment 

Quality Standards (SQS) or the Cleanup Screening Levels and Minimum Cleanup Levels 
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(CSL/MCUL), all of which are subsets of the Washington State Marine Sediment Manage

ment Standards (SMS) (WAC 173-204). 

Table 4-11 summarizes the results of these calculations. It should be noted that these calcu

lations are based on certain input values found in the literature; inorganic partitioning is 

very site-specific, so the results probably represent a worst-case scenario. 

The results of the evaluation indicate that mercury (based on seep 5 data), cadmium, copper, 

chromium, zinc, and bis(2-ethylhexyl)phthalate (based on seep 2 data) could potentially 

exceed the CSL/MCUL. Because of these potential exceedances, sediments from the seep 2 

sampling location should be analyzed for metals and bis(2-ethylhexyl)phthalate; sediments 

from the seep 5 location should be analyzed for mercury; and sediments from the seep 7 

location should be analyzed for bis(2-ethylhexyl)phthalate. 

In order to locate the seeps for such a sampling event, sediment sampling would need to 

occur during a minus-]- to 2-foot tide. The next time that a minus- ]-foot tide occurs dur

ing daylight hours is on May 3, 1996. Potential further sediment sampling is discussed in 

Section 6 of this Memorandum. 

4.2.5 Summary of Seep Sampling Results 

Seep sampling was conducted to evaluate the potential cross-media transfer of contaminants 

from groundwater to surface water. Seven metals (arsenic, cadmium, chromium, copper, 

lead, mercury, nickel, and zinc) and one semivolatile organic compound (bis[2-ethylhexyl]

phthalate) were detected in seep samples at concentrations that exceeded surface water 

action levels. The metals and bis(2-ethylhexyl)phthalate detected in the seeps will be ad

dressed in the Risk Assessment/MCS evaluation. 

All the constituents detected in the seeps were also detected in the Round 3 groundwater 

samples. The concentrations of the metals detected in the seeps that exceeded action levels 
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are close (within an order of magnitude) to the maximum concentrations of the same con

stituents detected in the groundwater samples. The conclusion that the seeps consist of a 

mixture of groundwater and surface water is supported by the Round 3 analytical data. 

The action-level exceedances in the seep samples suggest that the intertidal/subtidal sedi

ments at seeps 2, 5, and 7 may exceed selected SQS or CSL/MCUL. However, because 

natural seawater also contains low concentrations of several metals that have been detected 

in the seep samples, sediment tests should be interpreted with caution. Proposed additional 

sampling is discussed in Section 6. 

4.3 Sewer Sediment Sampling Results 

As discussed in Section 2, sediments in the storm sewer outfall lines and other sewers 

(mainly process sewers) at the Facility were sampled (1) to determine whether sediments 

were above the action levels (the state Sediment Management Standards [SMS], Sediment 

Quality Standards [SQS, WAC 173-204-320], or Cleanup Screening Levels and Minimum 

Cleanup Levels [CSL/MCUL, WAC 173-204-520]) could have potentially discharged off

site, and (2) to determine whether the sewers required cleaning before portions were placed 

in service as a storm sewer line discharging to the Duwamish Waterway. Because of the 

difference in focus, the storm sewer outfall sampling and other sewer sediment sampling are 

discussed separately in the following subsections. 

4.3.1 Storm Sewer Outfall Sediment Sampling 

Over the years, the sewers at the Marginal Way Facility have been cross-connected and 

routed to different destinations using pumps and new sewer sections. For example, until the 

plant shut down, rainfall that fell in the northeast portion of the Facility was directed to the 

vanillin production process. Portions of this area also historically drained to outfalls 2 
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and 3 at various times. Because of this complicated history, outfall sewer sediments were 

sampled as closely as possible to the outfall discharge points, as discussed in Section 2. 

Figure 4-4 and its overlays (Figures 4-4a through 4-4e) show the sampling locations for the 

storm sewers and the sections of storm sewer that discharged to a specific outfall at any 

time in the past; as shown, several lines have discharged to more than one outfall. There

fore, stormwater runoff from a particular production area could have discharged to more 

than one outfall. The locations of these lines, as shown on the figures, are based on histor

ical Facility maps. 

While cleaning the lines in the southeast portion of the Facility (Figure 4-4), care was taken 

to keep the outfall 2 line from discharging to any other part of the sewer system; lines that 

branched off what was believed to be the outfall 2 system were plugged. The "outfall 2" 

sediment samples contained high concentrations of the PCB Arochlor 1254. During outfall 

2 cleaning, water was found in a ditch that had been dug to expose the line believed to go 

to outfall 2. After lancing and cleaning the lines, it became apparent that the PCB

contaminated line was connected to the process sewer system rather than to outfall 2. In 

the following discussion and in the tables and appendices, the PCB-contaminated line will 

be referred to as outfall 2 for sample-tracking purposes, although cleaning (discussed in 

Section 5) showed that this line was not connected to outfall 2. 

Seven storm sewer sediment samples were collected and tested for BTEX, conventional 

compounds, total metals, PCBs, and semivolatile organics. One duplicate sample was also 

taken. The detected results were then compared to the SQS and CSL/MCUL. Table 4-12 

presents the outfall sewer sediment statistical data, and Table 4-13 lists the constituents 

detected above their action levels, grouped by outfall. Appendix C presents a complete list 

of all the constituents detected above the laboratory detection limits. Sections 4.3.1.1 

through 4.3.1.3 describe the following: 

• 
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• Constituents detected above their SQS 

• Grain size analysis 

4.3.1.1 Storm Sewer Sediment Constituents Detected Above the 

CSL/MCUL 

A number of constituents were detected above the CSL/MCUL in storm sewer sediment 

samples. 

Metals 

Four metals were detected in storm sewer outfall sediment samples at concentrations 

exceeding the CSL/MCUL, as follows: 

Arsenic. Arsenic was detected in sample 01-SWO at 156 mg/kg, above the CSL/MCUL of 

93 mg/kg. Arsenic was also detected in samples 02-SWO (78 mg/kg), 06-SWO (67 mg/kg), 

and 07-SWO (60 mg/kg), below the CSL/MCUL but above the SQS of 57 mg/kg. 

Cadmium. Cadmium was detected in samples 03-SWO at IO mg/kg, 04-SWO at 16 

mg/kg, 05-SWO at 8 mg/kg, 06-SWO at 15 mg/kg, 07-SWO at 27 mg/kg (18 mg/kg field 

duplicate). These detections exceeded the CSL/MCUL of 6.7 mg/kg. 

Copper. Copper was detected in samples 01-SWO at 1,010 mg/kg, 02-SWO at 24,200 

mg/kg (note that this sample is actually on a process sewer line), 03-SWO at 31,200 mg/kg, 

04-SWO at 6,710 mg/kg, 05-SWO at 888 mg/kg, 06-SWO at 1,480 mg/kg, 07-SWO at 

1,650 mg/kg (1,600 mg/kg field duplicate). These detections exceeded the CSL/MCUL of 

390 mg/kg. Copper concentrations in samples 02-SWO and 03-SWO were significantly 

higher than in the other samples. The reasons for the high concentrations are not known, 

but both of these samples were collected from the south side of the old autoclave building, 
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close to the autoclave process area; copper sulfate was used as a catalyst in the autoclave 

process and may be the source of the copper. 

Zinc. Zinc was detected in samples 03-SWO at 1,790 mg/kg, 05-SWO at 1,650 mg/kg, 06-

SWO at 1,940 mg/kg, and 07-SWO at 4,570 mg/kg (3,290 mg/kg field duplicate). These 

detections exceeded the CSL/MCUL of 960 mg/kg. Zinc was also detected in samples O 1-

SWO (886 mg/kg), 02-SWO (704 mg/kg), and 04-SWO (417 mg/kg), below the 

CSL/MCUL but above the SQS of 410 mg/kg. 

Semivolatile Organic Compounds 

Three semivolatiles were detected in storm sewer outfall sediment samples at concentrations 

exceeding the CSL/MCUL, as follows: 

2-methylphenol. 2-methylphenol was detected in sample 04-SWO at 330 µg/kg (]-quali

fied), above the CSL/MCUL of 63 µg/kg. 

4-methylphenol. 4-methylphenol was detected in sample 04-SWO at 31,000 µg/kg (D

qualified), above the CSL/MCUL of 670 µg/kg. 

Phenol. Phenol was detected in sample 04-SWO at 7,600 µg/kg, above the CSL/MCUL of 

1.200 µg/kg. Phenol was also detected in sample 06-SWO at 250 µg/kg, below the SQS 

(420 µg/kg). 

All semivolatile CSL/MCUL exceedances were in sample 04-SWO. This sample was also 

high in toluene (76,000 µg/kg), which has no SQS but is a known site-specific contaminant. 

Outfall 4 drained the resin sumps beside the old resin building (later known as the Mainte

nance Building) on the south side of the Facility. Phenols were used in the resin-making 

process and appeared in resin waste. Methylphenols were present in sodium hydrosulfide 

complex (waste caustic from the petroleum industry), which was used in the vanillin manu-
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manufacturing process. In addition, 4-methylphenol and phenol were present in vanillin 

black liquor solids, which were also managed in this area of the Facility. 

Pesticides/PCBs 

PCBs. Arochlor 1254 was detected at 526 mg/kg (344 ppm TOC-normalized) in 

sample 02-SWO, above the CSL/MCUL of 65 ppm TOC. This sampling location is actu

ally on a process sewer line, as described above. Arochlor 1254 was also detected in 

samples 03-SWO (4.1 mg/kg) and 07-SWO (9.96 mg/kg) (11 mg/kg field duplicate) at 

concentrations below the SQS (12 ppm TOC). No sediment sample is available for the 

actual outfall 2 line. According to Monsanto, the former property owner, Pydraul AC was 

used to maintain the air compressors. Pydraul AC, a PCB oil, contained 57 percent Aro

chlor 1254 and no other PCBs; Arochlor 1254 is the only PCB detected in the above 

samples. 

4.3.1.2 Storm Sewer Sediment Constituents Detected Above the SQS 

The only constituent that exceeded an SQS (360 µg/kg) that did not also have an MCUL 

exceedance (690 µg/kg) was pentachlorophenol. Pentachlorophenol exceeded the SQS in 

05-SWO (480 µg/kg, ]-qualified). This outfall previously collected runoff from the west 

side of the Maintenance Building, which was used as a wood preservatives storage area in 

1949. Pentachlorophenol may have been stored in this building. 

4.3.1.3 Grain Size Analysis 

Outfall sediment samples were also analyzed for grain size to help determine if CSL/MCUL 

exceedances could be expected in Duwamish Waterway sediments at the outfalls. If the 

sediment grain size was large, the sewer sediments would likely settle out in the sewer 

manholes. Large grain-size sediments also might be less Ieachable than finer sediments. If 

the grain size was small, the sewer sediments would more likely be transported to the 
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Waterway and could have higher potential to cause CSL/MCUL exceedances in the Water

way sediments. A high percentage of the samples from outfalls 4, 5, and 6 were larger than 

4.7 millimeters (mm). Between 23 and 30 percent of the screenings from these samples 

were retained on (or larger than) the 4.7-mm screen. The large grain size from sam

ples 04-SWO and 05-SWO may be caused by resin buildup, as these outfalls once drained 

resin sumps and fragments of resin were noted in the outfalls. The sample from outfall 6, 

06-SWO, contained the greatest percentage of solids larger than 4.7 mm. 

Table 4-14 shows the results of the grain size analyses for the outfall samples. It should be 

noted, as discussed in Section 5, that TCLP analysis for sludge disposal after the sewers 

were cleaned showed that the sludge was not a hazardous waste. This indicates that the 

metals present are not leachable. 

4.3.2 Other Sewer Sediment Sampling 

Thirteen sediment samples were collected from other sewers and tested for BTEX, conven

tional parameters, total metals, PCBs, and semivolatiles (one duplicate sample was also 

obtained). The detected results were then compared to the SQS and CSL/MCUL. 

Table 4-15 presents the other sewer sediment statistical data, and Table 4-16 lists the 

detected constituents that were above the action levels, grouped according to sample num

ber. Figure 4-5 shows the other sewer sampling locations. Appendix C presents a complete 

list of all the constituents detected above the laboratory detection limits. Sections 4.3.2. l 

and 4.3 .2.2 describe the following: 

• 

• 

DRAFT 
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4.3.2.1 Other Sewer Sediment Constituents Detected Above the 

CSL/MCUL 

A number of constituents were detected above the CSL/MCUL in the other sewer sediment 

samples. 

Metals 

Six metals were detected in other sewer sediment samples at concentrations exceeding the 

CSL/MCUL, as follows: 

Arsenic. Arsenic was detected in sample 040-SEW at 400 mg/kg, above the CSL/MCUL 

of 93 mg/kg. Arsenic was also detected in samples 030-SEW (64.1 mg/kg) and 045-SEW 

(70.9 mg/kg), below the CSL/MCUL but above the SQS of 57 mg/kg. 

Cadmium. Cadmium was detected in samples 010-SEW at 10.1 mg/kg, 014-SEW at 

23.1 mg/kg (24.5 mg/kg field duplicate), 026-SEW at 16.9 mg/kg, 030-SEW at 15.9 mg/kg, 

040-SEW at 46 mg/kg, 045-SEW at 36.5 mg/kg, 047-SEW at 11.3 mg/kg, 084-SEW at 

9.8 mg/kg, and 089-SEW at 7.6 mg/kg. These detections exceeded the CSL/MCUL of 6.7 

mg/kg. Cadmium was also detected in samples 068-SEW (5.1 mg/kg) and 088-SEW (6.6 

mg/kg), below the CSL/MCUL but above the SQS of 5.1 mg/kg. 

Copper. Copper was detected in samples 0 10-SEW at 41,300 mg/kg, 014-SEW at 

10,900 mg/kg (10,200 mg/kg field duplicate), 016-SEW at 470 mg/kg, 026-SEW at 

6,000 mg/kg, 030-SEW at 6,250 mg/kg, 038-SEW at 11,800 mg/kg, 040-SEW at 

4,230 mg/kg, 045-SEW at 1,040 mg/kg, 047-SEW at 2,190 mg/kg, 068-SEW at 

1,430 mg/kg, 084-SEW at 18,000 mg/kg, 089-SEW at 835 mg/kg. These detections 

exceeded the CSL/MCUL of 390 mg/kg. The copper concentration in sample 0 10-SEW 

was significantly higher than in other sewer sediment samples. This sample was collected 
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from a process sewer that drained the area south of the autoclave building. As previously 

stated, copper sulfate was used as a catalyst in the autoclave process. 

Lead. Lead was detected in samples 026-SEW at 1,290 mg/kg, 030-SEW at 530 mg/kg, 

040-SEW at 2,920 mg/kg, and 045-SEW at 805 mg/kg. These detections exceeded the 

CSL/MCUL of 530 mg/kg. Lead was not detected in any samples below the CSL/MCUL 

but above the SQS of 450 mg/kg. 

Silver. Silver was detected in samples 040-SEW at 9.2 mg/kg, 047-SEW at 17.1 mg/kg, 

and 084-SEW at 318 mg/kg, all above the CSL/MCUL of 6.1 mg/kg. 

Zinc. Zinc was detected in sample 0 IO-SEW at 1,420 mg/kg, 014-SEW at 3,590 mg/kg 

(3,720 mg/kg field duplicate), 026-SEW at 2,670 mg/kg, and 030-SEW at 1,650 mg/kg, 

040-SEW at 2,740, 045-SEW at 4,410 mg/kg. These detections exceeded the CSL/MCUL 

of 960 mg/kg. Zinc was also detected in samples 038-SEW (413 mg/kg), 047-SEW (474 

mg/kg), and 068-SEW (560 mg/kg), 084-SEW (763 mg/kg), 088-SEW (908 mg/kg), and 

089-SEW (518 mg/kg). These detections were below the CSL/MCUL but above the SQS 

of 410 mg/kg. 

Semivolatile Organic Compounds 

Four semivolatile organic compounds were detected in other sewer sediment samples at 

concentrations exceeding the CSL/MCUL, as follows: 

4-methylphenol. 4-methylphenol was detected in samples O 14-SEW at 910 µg/kg (930 

µg/kg field duplicate) and 088-SEW at 8,500 µg/kg, above the CSL/MCUL of 670 µg/kg. 

These sewers drained the north technical quality vanillin production area and a small tank 

farm containment area on the east side of the Facility. 
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Phenol. Phenol was detected in samples 040-SEW at 3,500 µg/kg and 045-SEW at 

1,300 µg/kg, above the CSL/MCUL of 1,200 µg/kg. Phenol was detected in sample 

014-SEW at 880 µg/kg (1, I 00 field duplicate) below the CSL/MCUL but above the SQS of 

420 µg/kg. These samples were collected from lines that drained containment areas in the 

east and southwest tank farms. Phenols were stored in tanks at the Facility and were used 

in the resin-making process. 

Benzyl alcohol. Benzyl alcohol was detected in sample 026-SEW at 2,500 µg/kg, above 

the CSL/MCUL of 73 µg/kg. The line where this sample was located drained the area 

around the technical vanillin building on the northern edge of the Facility. 

Bis(2-ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate was detected in sample 045-SEW at 

1,120 mg/kg CD-qualified), above the CSL/MCUL of 78 mg/kg. The line where this sample 

was located drained a small contained area in the southwest tank farm where di-n-octyl

phthalate was stored. 

Pesticides/PCBs 

PCBs. Arochlor 1254 was detected at 526 mg/kg (344 ppm TOC-normalized) in 02-SWO, 

above the CSL/MCUL of 65 ppm TOC. This sampling location is actually on a process 

sewer line, as described above. 

4.3.2.2 Other Sewer Sediment Constituents Detected Above the SQS 

The only constituent that exceeded an SQS (58 ppm TOC-normalized) that did not also 

have an MCUL exceedance (4,500 ppm TOC) was di-n-octylphthalate. Di-n-octylphthalate 

exceeded the SQS in 045-SEW (112 ppm, D-qualified or 1,400 ppm TOC). This sample 

also exceeded the CSL/MCUL for bis(2-ethylhexyl)phthalate. The line where this sample 

was located drained a small contained area in the southwest tank farm where di-n

octylphthalate was stored. 
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Methylphenols were present above the CSL/MCUL in samples 014-SEW and 088-SEW. 

These sewers drained the north technical-quality vanillin production area and a small tank 

farm containment area on the east side of the Facility. The only storm sewer sample that 

contained methylphenols in excess of the CSL/MCUL was collected from outfall 4, which 

drained the south-central part of the Facility. 

4.3.3 Summary of Sewer Sediment Sampling Results 

All the sewer sediments sampled exceeded at least one CSL/MCUL; the vast majority of 

CSL/MCUL exceedances were for metals. Because all the sewer sediment samples 

exceeded at least one CSL/MCUL, the sediments in all accessible sewers were cleaned out, 

as described in Section 5. RPI also decided to plug the lines and catch basins that are no 

longer needed. 

Because the plant once manufactured resins, much of the metals content in the samples may 

be contained in resin fragments. This would make a portion of the metals unleachable, and 

therefore unavailable to the biota. This possibility is supported by the following observa

tions: 

• Even though total metals content for the sewer samples was high, the TCLP 

metals test performed by Philip Environmental on the combined sediment 

sump sample showed very low levels of barium and cadmium (copper was 

not tested using this method); all other metals were nondetectable. 

• Grain size analyses showed that up to 30 percent of the sediments for several 

outfall samples were too large to pass the 4.7 mm screen (process sewer 

sediments were not analyzed for grain size). Large grain size equates to 

lower surface area and less leaching potential. 
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• Field observations noted large fragments of resin in samples with large grain 

sizes. 

4.3.3.1 Storm Sewer Outfall Sediment Results 

All storm sewer sediment samples exceeded at least one CSL/MCUL. Because of this, all 

accessible storm sewers were cleaned to remove the sediments. 

Sediment samples taken from what was believed to be outfall 2 exceeded the CSL/MCUL 

for total PCBs; this line was cleaned and managed separately, as described in Section 5. 

Samples could not be collected closer to the outlet because field personnel were unable to 

locate the line by digging test pits (see Section 2). The test pit locations are shown in 

Figure 4-4. The line sampled actually discharged to the process sewer system and not to 

outfall 2. 

In addition to cleaning the sewers, an effort was made to estimate the approximate depth 

from the present sediment surface to the upper surface of the sediments that may have been 

affected by Facility discharges. The most recent studies in which sedimentation rates were 

estimated were conducted by Tetra Tech (1988) and Weston & Associates (1993). Tetra 

Tech selected a rate of 0.7 cm/yr to evaluate the recovery of contaminated sediments off 

Duwamish Slip No. 4 (approximately 1.5 miles down stream). Weston & Associates esti

mated 2.5 cm/yr for the south end of Harbor Island. In 1983, Harper-Owes estimated 

3-4 cm/yr for the lower Duwamish Waterway; they also reported that deposition rates are 

significantly more in the upper Duwamish. Sediments are also known to be scoured in the 

upper Duwamish Waterway during high flow events (Harper-Owes, 1983; the Marginal 

Way Facility, is at the upper end of the lower Duwamish Waterway). In addition, the 

Duwamish Waterway (including Slip No. 6, Slip No. 4, and Harbor Island) is dredged at 

regular intervals; portions, including the turning basin near the Facility, are dredged every 

2 years (Metro, I 994 ). 
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Assuming a deposition rate of 1 to 2 cm/yr (on the low end of the above rates) with no 

scouring, the estimated depths to sediments potentially affected by Facility discharges are 

shown in Table 4-17. 

Sediment sampling is not proposed for outfalls 4 and 5 because the sediments affected by 

Facility discharges are estimated to be below the upper- IO-centimeter biologically active 

zone for estuaries discussed in the SMS; the sediments deposited by the Duwamish 

Waterway after the Facility outfalls were closed act as a cap over underlying sediments 

potentially affected by Facility discharges. The Duwamish Waterway will continue to add 

sediments to these areas that are not dredged, thereby continuously supplying sediments to 

this natural cap. 

Based on the conservatively estimated depositional rates above, sediment sampling in the 

intertidal areas is recommended at the location of the fonner discharges from outfalls 2, 3, 

6, and 7. These samples would be collected from zero to 10 cm in depth, thereby char

acterizing the Facility constituents exposed to Duwamish Waterway biota. While only the 

bottom half of the sediments might have been affected by the Facility outfalls, biological 

activity effectively mixes these sediments; therefore, characterizing the entire biologically 

active zone is a valid approach to determine whether action is necessary to protect the 

environment. The specifics of the recommended sampling are discussed in Section 6.2.2. 

4.3.3.2 Other Sewer Sediment Results. 

All other sewer sediment samples exceeded at least one CSL/MCUL. Because of this, all 

accessible sewers were cleaned as described in Section 5. No further action is 

recommended. 
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Section 5 

Sewer Cleaning 

As discussed in Section 4, the Sewer System Sediment Sampling Plan stated that the sewer 

sediment data would be compared to the Sediment Management Standards (SMS) Sediment 

Quality Criteria (SQS). The sewer sediment data indicated that all seven storm sewer 

outfall samples exceeded the SQS for copper and zinc. Sediments in all the outfalls also 

exceeded the less stringent SMS Cleanup Screening Level/Minimum Cleanup Level 

(CSL/MCUL) for copper. The results were similar for the other sewer sediments: 12 of the 

13 samples exceeded the SQS for both copper and zinc, while 12 also exceeded the 

CSL/MCUL for copper. The one sample that did not exceed the SQS for copper 

(088-SEW) exceeded the SQS and MCUL for 4-methylphenol and the SQS for cadmium 

and zinc. Because of these results, RPI decided to clean all accessible sewer lines. 

Stormwater from the Facility had not been discharged offsite to surface water since shortly 

after the plant closed in 1991. After demolition of the plant, Facility stormwater was 

discharged to the Metro sanitary sewer after appropriate testing. However, in the spring of 

1995, Metro notified RPI that stormwater from the Facility would no longer be accepted. 

This notification was one impetus for sampling the sediments in the sewer lines. During the 

final period of plant operations, outfall 7 was used to drain part of the Facility stormwater 

runoff; much of the Facility stormwater was directed to the process sewer line for use in the 

process. As a result, these process lines needed to be connected to the storm sewer. In 

addition, some of the storm sewer lines were known to be in poor condition, and 

replacement lines or cross-connections with nearby former process lines were needed to 

drain runoff from some of the areas. Given these requirements and the sediment sampling 

results, the lines needed cleaning before the outfall was re-opened to the Duwamish 

Waterway, in order to minimize the potential for discharges that could affect contaminant 

loading of Waterway sediments and exceed the potentially applicable discharge limits. 

Figure 5-1 shows the lines that are now being used for stormwater discharge from the 
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Facility and the location where the original storm sewer and process sewer lines have been 

cross-connected. 

Figures 5-2 and 5-3 show the locations of the storm and other sewer lines, respectively, that 

were cleaned. Ventilation Power Inc., a 40-hour-trained contractor, cleaned the lines on 

July 5, 6, 7, 10, 11, and 13, and August 16, 19, and 26, 1995. Because the property is now 

leased to Northwest Container, the sewer cleaning needed to be scheduled around its 

operations and so was performed in several shifts on these dates. Ventilation Power used a 

vacuum truck with a back-pressure sparger to pressure-wash the sewer lines. All accessible 

storm and process sewer lines were cleaned during July and August except outfalls 3 and 4 

(because of the difficulty in cleaning from the riprap on the edge of Slip No. 6) and out

fall 2 (because of this riprap and the potential PCB contamination). (During outfall 

cleaning in September, RPI discovered that outfall 2 was not connected to the line 

containing the PCB contamination.) 

After the lines to outfall 7 were cleaned and cross-connected, RPI wanted to ensure that 

stormwater through outfall 7 would not exceed (1) the calculated allowable discharge con

centration (based on information from Ecology), (2) Water Quality Criteria (WAC l 73-

201A) (if [1] was not available), or (3) MTCA Method C Surface Water concentrations if 

(]) and (2) were not available. The cleaned lines leading to outfall 7 were flushed to 

remove possible loose sediments left by the cleaning process. In order to flush the lines, 

potable water from onsite fire hydrants was directed to the uppermost end of the outfall 7 

lines. This rinsing was performed twice. On September 7, during a third rinse, rinse water 

was sampled; the sample was analyzed for benzene, toluene, ethylbenzene, and xylenes 

(BTEX), semivolatiles, pesticides/PCBs, metals (including hexavalent chromium and 

mercury), oil and grease, pH, and hardness. The resulting data were compared to the above 

criteria, and some of the parameters exceeded the criteria (see Table 5-1 ). Because of these 

findings, the outfall 7 system was re-cleaned on September 16. 
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Since Seattle's rainy season begins in late September/early October, RPI decided to sample 

an actual storm event to see if this second cleaning was adequate. To the extent possible, 

RPI wanted this sampling to follow NPDES stormwater sampling guidance even though 

Ecology had stated that the outfall would not be subject to NPDES stormwater permitting. 

Sampling under the NPDES guidance included a first flush sample taken within the first 

30 minutes of an acceptable storm event, aliquots taken over the next several hours of the 

storm event, and the aliquots combined into a composite sample for analysis. 

After the decision had been made to use NPDES stormwater guidance and after the second 

cleaning of the lines, but before the stormwater sampling equipment was in place, a storm 

event filled the outfall 7 system. This water was pumped out and discharged to Metro, as 

approved by Metro. In addition, the sediments in the manholes were removed again. 

A rainfall event meeting the NPDES criteria occurred early in the morning of October 20. 

A first flush sample was taken and analyzed for BTEX, oil and grease, semivolatiles, 

pesticides/PCBs, metals (including hexavalent chromium and mercury), pH, and hardness. 

Aliquots were taken over the next 1-1/2 hours, composited, and analyzed for semivolatiles, 

pesticides/PCBs, metals (including hexavalent chromium and mercury), pH, and hardness. 

These results were compared to the same criteria (see Table 5-1 ). The individual aliquots 

for the composite were also analyzed for BTEX; none was detected. All the results were 

below potential allowable discharge concentrations. On October 26, RPI received 

concurrence from Ecology and began discharging stormwater through outfall 7 to the 

Duwamish Waterway. 

Because the lines to outfalls 2, 3, and 4 were not going to be connected to the revised 

outfall 7 system, they could be cleaned separately. Ventilation Power cleaned the outfalls 

on September 18 through 22. In order to clean outfalls 2, 3, and 4 from the Slip No. 6 end, 

RPI needed permission from Boeing to access Boeing-owned property surrounding the slip; 

this was granted on September 19. Boeing personnel visited the site, reviewed the work 

plan, and discussed the outfall cleaning operation. 
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On September 20, the outfall 2 discharge end at Slip No. 6 was cleaned. At low tide, 

AETS (a division of Chemical Waste Management) and Ventilation Power personnel set up 

cleaning equipment adjacent to Slip No. 6 to clean upgradient pipe. The 8-inch-outside

diameter steel pipe contained a considerable amount of water, much more than expected. 

As the pipe was being drained, the pressure of the hydrostatic head pushed out the end 

plug. Because the end plug came out and the water volume was uncontrolled, the suction 

and containment devices (a 5-gallon bucket and plastic sheeting) were overpowered and a 

spill occurred. The water was clear with very little sediment and no noticeable odor. An 

estimated 15 gallons of water washed down the riprap of Slip No. 6. The area covered by 

the spilled water extended from the end of the pipe, approximately 10 feet above the water 

line, to approximately 6 feet along the shoreline. A light sheen was noted on the water in 

Slip No. 6 that started from the spill location and proceeded west. AETS personnel placed 

sorbent pads on the spill and on the sheen on the water. Because the AETS personnel 

struggled to position the end plug immediately, the water never exited the pipe at full force. 

Within 20 to 30 seconds, the end plug was returned to position and control was restored. 

At Boeing's request, cleaning was suspended until Boeing personnel arrived onsite. Boeing 

requested that a large 55-gallon plastic drum, capable of handling a larger spill, be cut and 

placed under the outfalls so that any additional spills could be collected. AETS reopened 

the end plug to allow fluid samples to be collected by Boeing for analysis. Data obtained 

from Boeing indicated that the spilled water did not contain detectable concentrations of 

contaminants. [waiting for receipt of Boeing data] Since a discharge had occurred, 

Boeing reported the spill to the appropriate authorities. 

With improvements to the pipe-cleaning operation in place (the modified 55-gallon plastic 

drum) and Boeing personnel onsite to observe, the end plug was again opened. Water 

continued to flow for 15 minutes. Once water stopped draining from the pipe, a jet-rodding 

operation was started. Jet-rodding reached refusal at 254 feet. 
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RPI staff discovered that the jet-rod nozzle "daylighted" in the ditch dug to expose the 

PCB-contaminated line. The ditch now contained significant quantities of water where 

previously it had been dry. However, the jet rod did not come out of the pipe that was 

assumed to be connected to outfall 2. At the start of the outfall 2 drainline cleaning, it had 

been assumed that the north-south-trending 8-inch-diameter clay pipe (i.e., the PCB-con

taminated line) was tied to outfall 2. Marks in the dirt where the jet rod traveled showed 

that the rod exited from a 4-inch concrete pipe approximately 4 feet west of the clay pipe. 

Prior to cleaning the outfall 2 end, the clay pipe had been fitted with a ball plug to prevent 

flooding of the ditch dug to expose the PCB-contaminated line. 

Gelco, a 40-hour-trained contractor, was contracted to videotape the PCB-contaminated lines 

leading from the ditch to determine whether the lines were adequately cleaned and to iden

tify branches off the main lines. On September 18, 1995, Gelco staff attempted to video

tape the PCB-contaminated line from the exposed north-trending 8-inch clay pipe in the 

ditch (the sediment containing 1.3 percent Arochlor 1254 came from this line); however, 

sediment in the pipe prevented the camera from getting enough traction to move forward. 

As a result, on September 19 the line was cleaned prior to videotaping. Because of other 

commitments, Gelco staff were unable to return to the site until October 12, when they 

videotaped the three 8-inch PCB-contaminated lines leading away from the ditch; the north

trending pipe was re-cleaned at this time. The videotape indicated that the lines were 

thoroughly cleaned. 

As the various sewer lines were cleaned, the unneeded outlets in manholes were grouted up 

and the unneeded catch basins were filled with sand and topped with grout. Two sewer 

access points where sand could not be compacted were filled with controlled density fill 

(CDF) instead; these were the sump pump in the old copper intercept area (sampled as 

014-SEW) and the outfall 3 sampling point. 

Certain lines could not be accessed for cleaning purposes. The reasons for this included: 

the line was around a corner that the cleaning lance could not get past; the line was 
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connected to a roof drain so that the access point was a 90-degree turn that the lance could 

not pass; the manhole was missing or buried and not accessible; the line "wyed" near the 

entrance to the closest manhole and therefore could not be reached without breaking the 

line; or the line was crushed. Figure 5-4 illustrates the reasons for not cleaning storm sewer 

lines, and Figure 5-5 illustrates the reasons for not cleaning other sewer lines. 

Sewer sediments removed during sewer cleaning were placed in a concrete sump while 

awaiting disposal; sediments from the PCB-contaminated lines were placed in 55-gallon 

drums. On July 13, 1995, Philip Environmental collected composite samples of the 

sediments aggregated by Ventilation Power for waste characterization profiling. Philip 

tested the sediments for routine disposal parameters including PCBs (EPA Method 8081 ), 

total copper (EPA Method 6010), toxicity characteristic leaching procedure (TCLP) metals 

(EPA Methods 1311 and 6010), and F-Iisted solvents (EPA Method 8260). Table 5-2 lists 

the constituents detected in the composite sediment sample. 

Five drums of PCB-contaminated sewer sediments were sampled on October 20; 500 mg/kg 

of Arochlor 1254 were detected. The waste profile was approved on October 23 by 

Chemical Waste Management. The drums were removed from the site by AETS under 

waste profile BR2294 on October 30, and were shipped to Chemical Waste Management's 

Henderson, Colorado, facility pending incineration at the Rollins APTUS facility in 

Argonite, Utah. The other sewer sediments were solidified and transferred to two roll-off 

boxes by AETS. The first roll-off box was filled during September; this box was sampled 

on September 22. The sample was analyzed for free liquids; none were present. The waste 

profile was approved on October 2. Approximately 10 tons of solidified sediment were 

taken offsite on October 2 for disposal at Chemical Waste Management's Arlington, 

Oregon, landfill. The second roll-off box was only partially full and was kept onsite to 

receive sediments from cleaned outfalls 3 and 4, the round sediment sump, the rectangular 

tank, and the round process sump. This second roll-off box was sampled on October 18. 

The sample was analyzed for free liquids; none were present. The waste profile was 

approved on October 24. The box contained 9 tons of solidified sediments when it was 
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shipped offsite on October 27 for disposal at Chemical Waste Management's Arlington, 

Oregon, landfill. 

Because concentrations of copper (a known fish toxicant) were fairly high in the sewer sedi

ments, RPI decided to analyze the sludge for the Washington State Dangerous Waste fish 

bioassay [WAC 173-303-100(5)]. On August 16, 1995, the sample for the fish bioassay 

was collected with a long-handled polyethylene dipper from the midpoint of the sump. Fish 

survival rates were 17 out of 30 in the 1,000-ppm sediment solution and 30 out of 30 in the 

100-ppm sediment solution. Based on these results, the sewer sediments were designated as 

a Washington State Dangerous Waste, WT02. 

Approximately 3,500 gallons of wash water from the PCB-contaminated lines and outfall 2 

were produced; this water was placed in a 20,000-gallon Rain-for-Rent tank. Approximately 

20,000 gallons of wash water from cleaning the other sewer lines were also produced; this 

water was placed in a separate 20,000-gallon Rain-for-Rent tank. An additional 1,500 

gallons of wash water were produced while cleaning the round sediment sump, the 

rectangular tank, and the round process sump; because there was insufficient space left in 

the non-PCB-contaminated Rain-for-Rent tank, this water was placed in the PCB-contami

nated tank. In addition, a black fluid was found in the discharge end of outfall 4 when it 

was cleaned on September 21. Because of this fluid, the 900 gallons of wash water from 

outfall 4 were not placed with the other wash waters but were placed in an existing 

aluminum tank. 

At the end of November 1995, the 5,000 gallons of wash water in the PCB-contaminated 

Rain-for-Rent tank were filtered through a 5-micron filter and then through two activated 

carbon drums in series, in order to remove the PCB and copper contamination. The filtrate 

was sampled and analyzed for Metro discharge parameters. Concentrations of PCBs (Aro

chlor 1254) and copper exceeded Metro discharge limits at 870 µg/1 and 24 mg/I, 

respectively. The filtrate was then re-filtered during early December, re-sampled, and re

analyzed. The resµlts indicate that [to be provided after this is complete]. 
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The outfall 4 wash water also contained elevated levels of copper at 30 mg/1. This wash 

water was filtered during late December. The filtrate was sampled and analyzed; copper 

concentrations were _, below the Metro discharge limit. The outfall 4 wash water was 

discharged to Metro on [to be completed when filtering and discharge are complete]. 

The 20,000 gallons of wash water in the non-PCB-contaminated tank also had elevated 

levels of copper (28 mg/1). This wash water will be filtered in late December 1995/early 

January 1996, and the filtrate will be discharged to Metro. 
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Section 6 

Conclusions and Recommendations 

This section presents the conclusions of the RFI Round 3 and sewer sediment investigations 

described in this Technical Memorandum, and makes recommendations for future action at 

the Marginal Way Facility. Section 6.1 summarizes the principal findings and conclusions 

of the Round 3 groundwater, seep, and sewer sediment sampling and analysis. Section 6.2 

presents recommendations regarding the forthcoming Risk Assessment/MCS evaluation and 

further characterization of sediments in the Duwamish Waterway and Slip No. 6. 

6.1 Conclusions 

The data obtained during Round 3 support and supplement the information gathered during 

Rounds 1 and 2 of the RFI. In the case of the eight monitoring wells installed during 

Round 2 (wells MW-13 through MW-20), Round 3 provided a second set of data to corrob

orate those collected during Round 2. Seeps along the Facility shoreline were sampled for 

the first time during Round 3, allowing the direct measurement of contaminants entering the 

Duwamish Waterway and Slip No. 6 via groundwater discharge. The onsite storm and 

process sewers were also sampled during Round 3 to assess (1) the presence and nature of 

contaminants that may have been discharged to the adjacent waterways via historical out

falls, and (2) the need to clean the sewer system. The principal findings and conclusions 

relating to groundwater, seeps, and sewer sediments at the Facility are summarized in the 

following sections. 

6.1.1 Groundwater 

The general size and shape of the toluene plume remain unchanged relative to the findings 

presented in the RFI Report. Several wells screened in the upper portion of the Upper 
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Aquifer and located near the perimeter of the plume show a substantial decrease in toluene 

concentrations (wells MW-12, MW-14, and MW-19); one other such well (MW-18) showed 

an increase (from 56,000 µg/1 in Round 2 to 360,000 µg/1 in Round 3). The three existing 

wells available in the plume area for monitoring of the lower portion of the Upper Aquifer 

( wells HI, MW- I 3, and MW- I 6) show a substantial decrease in toluene concentrations and 

the vertical extent of the plume. The concentration in MW-16 decreased from I, I 00 µg/1 in 

Round 2 to 690 µg/l in Round 3; toluene was not detected in wells HI and MW-13. 

Several organic compounds were detected for the first time at the Facility during Round 3: 

Semivolatiles 

Di-n-octyl-phthalate 

Anthracene 

Phenanthrene 

Volatiles 

1,2-dichloroethene (total) 

Carbon disulfide 

1, 1, I-trichloroethane 

Ethylbenzene 

Of the above compounds, carbon disulfide is a laboratory artifact and will not be included 

in the Risk Assessment/MCS evaluation. Phenanthrene does not have an action level; 

therefore, it will be addressed in the Risk Assessment/MCS evaluation. All the other 

compounds were below their respective action levels. 

During Round 3, the monitoring wells were purged prior to sampling using the low-flow 

micropurging technique. Compared to the conventional well-purging technique used during 

previous RFI rounds, this method yields samples that have fewer suspended solids. Metals 

analyses were subsequently conducted on unfiltered, unpreserved samples. In accordance 

with an agreement with EPA and Ecology, the total metals data from Round 3 will be com

pared to action levels. Metals exceeding action levels on this basis will be addressed in the 

Risk Assessment/MCS evaluation. 

A comparison of Round I and Round 3 total metals data was conducted to identify changes 

to the list of metals identified in the RFI Report for inclusion in the Risk Assessment/MCS 
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evaluation. Based on the Round 3 data, three metals will be added to the list: cadmium, 

selenium, and thallium. Beryllium and silver were identified in the RFI Report for inclu

sion, but neither was detected during Round 3; therefore, these two metals will not be ad

dressed in the Risk Assessment/MCS evaluation. 

Nitrite was detected in the groundwater samples collected from well DM-5 at a concentra

tion of 1,100 µg/l, above the action level of 1,000 µg/l. Therefore, nitrite will be addressed 

in the Risk Assessment/MCS evaluation. 

In summary, beryllium and silver will be deleted from the list of constituents to be ad

dressed in the Risk Assessment/MCS evaluation, while the following additional constituents 

will be included in the evaluation for groundwater: 

" Metals: Cadmium, selenium, and thallium 

.. Semivolatiles: Phenanthrene 

• Conventional parameters: Nitrite 

6.1.2 Seeps 

Seep sampling was conducted at the Facility to evaluate the potential cross-media transfer 

of contaminants from groundwater to surface water. Seven seeps, located along the shore

line of Slip No. 6 or the nearby Duwamish Waterway were sampled at extreme low tide 

(minus 2.0 feet MLLW). These samples were analyzed for an extensive suite of inorganic 

and organic constituents, including guaiacol and resin acids. Based on a comparison of the 

general chemistry of the seeps and groundwater, the seeps appear to be a mixture of 

groundwater and surface water. 

The seep data were compared to surface water action levels. Seven metals and one semi

volatile organic compound were each detected at least once at concentrations exceeding 

their action levels: 
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Metals 

Arsenic 

Cadmium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

Semivolatiles 

Bis(2-ethylhexyl)phthalate 

Mercury was detected above its action level at seep 5. All of the other metals action-level 

exceedances occurred at seep 2. 

Three metals detected did not have action levels. These metals were barium ( detected in all 

seeps), cobalt (detected in seeps 2 and 3), and vanadium (detected in all seeps). 

Several other constituents were detected in the seeps but at concentrations below their ac

tion levels: 

Metals 

Beryllium (seep 2) 

Chromium (seep 2) 

Organics 

Formaldehyde (seep 6) 

The maximum concentrations that could be expected in sediments, based on their contact 

with seep water, were also estimated. Based on these calculations, the following constitu

ents could potentially exceed the Sediment Management Standards (SMS) Sediment Quality 

Standards (SQS) or Cleanup Screening Levels and Minimum Cleanup Levels (CSL/MCUL) 

at a seep location: cadmium, copper, chromium, mercury, zinc, and bis(2-ethylhexyl) 

phthalate. 
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6.1.3 Sewer Sediments 

Sediments in the Facility sewers were analyzed to determine whether they (1) exceeded the 

SQS or the CSL/MCUL and (2) should be removed from the sewers, particularly in light of 

RPI's plans to cross-connect sewers and place stormwater outfall 7 back into service. The 

sewer sediments were analyzed for an extensive suite of inorganic and organic constituents. 

The following constituents were found to exceed the SQS or the CSL/MCUL in sediment 

samples collected from the outfall sampling locations: 

Metals 

Arsenic 

Cadmium 

Copper 

Zinc 

Organics 

PCBs (sample 02-SWO, which is 

not from an outfall line) 

Me thy !phenols 

Pentachlorophenol 

Phenol 

The following constituents were found to exceed the SQSs or CSLs/MCULs in sediment 

samples collected from other sewers: 

Metals 

Arsenic 

Cadmium 

Copper 

Lead 

Silver 

Zinc 

Organics 

4-methylphenol 

Benzyl alcohol 

Phenol 

Bis(2-ethylhexyl)phthalate 

Di-n-octyl phthalate 

Because the sewer sediments contained contaminants above the SQS or CSL/MCUL, the 

sewers were cleaned. Unneeded lines were plugged before the sewers were cross-connected 

and outfall 7 was placed back in service. 
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6.2 Recommendations for Future Actions 

6.2.1 Groundwater and Seeps 

No additional sampling is recommended for groundwater or seeps. As stated in the RPI 

Report, a Risk Assessment/MCS evaluation is needed. The constituents previously pro

posed for evaluation were presented in the RPI Report. Table 6-1 presents an amended list 

of constituents to be included in the Risk Assessment/MCS evaluation. This list identifies 

the constituents to be evaluated, the associated media, and the rationale for their inclusion in 

the Risk Assessment/MCS evaluation in terms of their relation to the identified action 

levels. 

The need for, and the scope of, a Corrective Measures Study (CMS) will be determined 

based on the results of the Risk Assessment/MCS evaluation. If a CMS is necessary, it will 

evaluate corrective measures applicable to contaminants exceeding the Media Cleanup 

Standards developed in the Risk Assessment/MCS evaluation. Several anthropogenic 

constituents detected in soil (see Table 6-1) will be addressed as part of the Risk 

Assessment/MCS evaluation because they do not have action levels. However, no 

exceedances of soil action levels requiring a Risk Assessment/MCS evaluation were 

identified during the RFI. Therefore, a CMS specifically focusing on soil is not anticipated. 

However, any CMS addressing groundwater remediation will also consider the need to 

remediate Unsaturated Zone soil to better ensure the effectiveness and permanence of any 

groundwater remediation that is implemented at the Facility. 

Pursuant to the Consent Order, the report presenting the findings of the Risk 

Assessment/MCS evaluation will be submitted to U.S. EPA 30 days after approval of this 

Round 3 and Sewer Sediment Technical Memorandum. The information developed in the 

Risk Assessment/MCS evaluation will be used primarily to evaluate the need for, and the 

objectives of, future remedial actions. The evaluation will focus on the groundwater action

level exceedances, most of which are associated with the toluene plume. Anthropogenic 
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chemical constituents that do not have action levels but were detected in soil and 

groundwater will also be addressed (see Table 6-1 ). 

6.2.2 Sediments 

In addition to the Risk Assessment/MCS evaluation, sampling of Duwamish Waterway and 

Slip No. 6 sediments near outfalls and seeps is recommended to evaluate whether there are 

exceedances of the CSL/MCUL. Significant contamination of the Duwamish Waterway 

sediments caused by releases from the Marginal Way Facility appears unlikely, as previous 

random grid sampling of the intertidal zone indicated that the sediments did not contain any 

constituents above a CSL/MCUL. 

Because each of the storm sewer sediment samples exceeded at least one CSL/MCUL, 

additional sampling is recommended of the intertidal and/or adjacent subtidal sediments in 

Slip No. 6 and the Duwamish Waterway (depending on the location of the outfall). The 

sediments at the ends of the outfalls (as discussed in Section 4.3.3) and adjacent to the 

seeps (as discussed in Section 4.2.5) would be analyzed for those constituents that exceeded 

a CSL/MCUL (for the outfall sewer sediments) or may exceed a CSL/MCUL (based on 

seep data). For each sampling location, the recommended analytical parameters are listed in 

Table 6-2. 

It should be noted that The Boeing Company owns Slip No. 6 and its shoreline; Boeing's 

permission would be required to gather the sediment samples. 

The type of sample collected would vary depending on where the sample was taken. Each 

former outfall discharge pipe would be located; if it could not be located, the location 

would be selected based on historical maps. Six sample aliquots are recommended, and 

they would be equally spaced along an arc with an approximate radius of 5 feet from the 

end of the outfall. The samples would be composited to form one sample from each outfall 

discharge area. For those samples taken near the Slip No. 6 outfalls, the outfall discharge 
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may be in the riprap along the shoreline. In this case, the sample aliquots would be taken 

from the sediments adjacent to the riprap and composited as described above. 

Samples from sediments at each seep would consist of a composite of 4 grab sample ali

quots taken no more than 12 inches away from, and around, the location of the seep; these 

samples would be collected from the upper 10 centimeters of the sediment and would be 

analyzed for the constituents detected in the seep. In order to re-locate the seeps, sampling 

would need to be conducted during a minus- I to minus-2-foot tide; the next minus- I to 

minus-2-foot tide during daylight hours will occur on May 3, 1996. 
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Table 2-1 
Round 3 Groundwater Sampling and Analysis Matrix 

Monitoring Well BTEX Conventionals' Inorganicsh Semi volatiles Volatiles 

OM-IA X 

DM-2A X X X 

DM-3A X 

DM-3B X 

DM-4 X X 

DM-5 X X X 

DM-7 X X X 

DM-8 X X X 

MW-12 X X X X 

MW-13 X X X 

MW-14 X X X 

MW-15 X X X 

MW-16 X X X 

MW-17 X X X 

MW-18 X X X 

MW-19 X X 

MW-20 X X X 

A2 X X X 

A4 X 

A9 X X 

BIA X 

BIB X 

B2 X X 

B4 X X 

B5 X X X 

B6 X X X X 

Cl X 

E3 X 

GI X 

G3 X X X 

HI X X 

H6 X X X 

H9 X X X 

HID X X X 

HI! X X X 

' Conventional water quality parameters include phosphorus, nitrate, nitrite, total Kjeldahl nitrogen (TKN), 
methane in water, sulfide, total dissolved solids (TDS), wtal organic carbon (TOC), carbonate, bicarbonate, 

chloride, alkalinity as CaCO,, and sulfate. 
'lnorganics include Target Analyte List (TAL) metals and hexavalent chromium. 

seal002B7 l Lwp5/l 
!2fl/95 
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Table 2-2 
Analytical Methods for Round 3 Groundwater Samples 

Parameter Method 

Volatiles 8240/CLP" 

Semi volatiles 8270/CLP" 

Metals 6010/7000/CLP" 

Sulfide 9030b 

Purgeable Aromatics (BTEX) 8020b 

Sulfate 300.oc 

Alkalinity as CaCO3 310. lc 

Carbonate/bicarbonate 31 O. lc 

Nitrate 352. l c or 300.0c 

Total Kjeldahl Nitrogen 351 C 

Total Dissolved Solids 160.1 C 

Total Organic Carbon 415. IC 

Phosphorus (total and ortho) 365d 

Chloride 325.2c 

Methane TO-3e 

Dissolved Oxygen Field manual 

pH Field manual 

Temperature Field manual 

Specific Conductance Field manual 

Hexavalent Chromium 7197r;21s.4c 

"These parameters will be analyzed by U.S. EPA SW-846 methods (Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods) and U.S. EPA Contract Laboratory 
Program (CLP) QAJQC as described in EPA 1990 or later CLP Statement of Work. These 
analyses and QAJQC are described in Appendix G of the RFI Workplan. 
"U.S. EPA SW-846 methods (see above); the QAJQC is described in Appendix G of the RFI 
Workplan. 
cu.s. EPA. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, I 979, 
revised 1983. 
<lAmerican Public Health Association. Standard Methods for the Examination of Water and 
Wastewater, 16th edition, I 985. 
cu.S. EPA. Compendium of Methods for the Determination of Toxic Compounds in Ambienr 
Air, 1984. 
1U.S. EPA SW-846 methods (see above); the QAJQC is equivalent to other non-CLP para-
meters in Appendix G of the RF] Workplan. 
NA = Not applicable. 

seal002B7CI .wp5 

seal002B7Cl.wp5/I 12/13/95 
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Well ID 

A2 

A4 

A9 

BIA 

sea I 0021l66D. wp5/I 
12/14/95 

Date 

3/10/95 

3/10/95 

3/30/95 

1/30/95 

3/30/95 

3/30/95 

J/3 I /95 

3/31/95 

3/11 /95 

3/31/95 

3111/95 

J/31/95 

J/30/95 

3/30/95 

31.10/95 

3/30/95 

3/30/95 

J/31/95 

3/11 /95 

3/31/95 

VW95 

1/31/95 

3/31/95 

Depth to Water 
(feet) 

12.64 

NM 

NM 

NM 

NM 

1330 

13 09 

NM 

NM 

NM 

NM 

1140 

14.36 

NM 

NM 

NM 

14.49 

8.25 

NM 

NM 

NM 

NM 

8.30 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Purge Volume Temp. Spec. Conduct. Dissol. Oxygen 
(liters) CC) pH (µm/cm) (ppm) 

0 --- --- -·- ---

4 15 9 7.09 909 2.60 

6 16.1 7.17 909 2.95 

8 15.9 7.16 895 2.65 

10 15.9 7.2 874 270 

Sample 15.9 7.19 880 2.70 

0 --- --- --- ---

4 141 6.75 395 3.10 

6 14.3 6.6 482 2.95 

8 14.2 6.54 548 2.70 

10 14.2 6.49 563 2.75 

Sample 14.2 6.47 565 2.75 

0 --- --- --- ---

2 14.4 6.42 285 2.45 

4 14.4 6.38 270 1.95 

6 14 4 6.38 276 2.00 

Sample 14.4 6.38 272 2 00 

{) --- --- --- ---

4 II I 6.98 788 1.90 

6 11.1 6.86 777 1.85 

8 11.1 6.78 719 1.90 

10 II I 6.76 751 1.95 

Sample II I 6.76 745 1.90 

Page 1 of 9 

ORP" 
(mv) Comments 

---

+001 Cloudy. no odor 

-029 

-52 

-59 Clear, no odor 

-61 Clear, no odor 

--- Cloudy, odor 

-061 

-049 

-037 

-037 Slight cloudiness 

-035 Slight cloudiness, odor 

---

+032 Cloudy, odor 

+027 

+026 

+025 Clear, odor 

---

-070 Slight cloudiness, no odor 

-038 

-035 

-034 Clear, no odor 

-032 Clear, no odor 
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Well ID 

BIB 

B2 

B4 

HS 

sea I 002 B66D. wp5/2 

12/14/95 

Date 

3/31/95 

.1/31/95 

3131/95 

3/31/95 

3131195 

.1/31/95 

.1/31/95 

3/29/95 

3/29/95 

.1/29/95 

.1/29/95 

3/29/95 

.1/29/95 

.1/31/95 

3/31/95 

.1/11/95 

3/31/95 

3/11 /95 

3/11/95 

3/31/95 

.1/.11/95 

.1/.11 /95 

3/31/95 

3/.11/95 

1/31/95 

Depth to Water 
(reel) 

8.24 

NM 

NM 

NM 

NM 

NM 

8 . .19 

1.1.84 

NM 

NM 

NM 

NM 

13.72 

13.70 

NM 

NM 

NM 

NM 

14.95 

10.89 

NM 

NM 

NM 

NM 

11.23 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 2 of 9 

Purge Volume Temp. Spec. Conduct. Dissol. Oxygen ORP" 
(liters) ("CJ pH (µm/cm) (ppm) (mv) Comments 

() --- --- --- --- --- Dark yellow tint, some odor 

8 13 5 8.24 785 I .IO -088 

10 13 5 8.50 815 1.20 -102 

12 13.5 8.54 82.1 I.IO -121 

14 13.5 8.55 832 1.10 -124 

16 13.5 8.60 8.15 I.OS -126 

Sample 13.5 8.61 8.18 1.05 -125 Clear, yellow tint, slight odor 

() ·-- --- --- --- --- Dark black, turbid 

4 16 2 7.23 1812 1.95 -018 

6 16.5 7.16 1612 1.45 -049 

8 16.5 7.16 1595 1.40 -062 

10 16.4 7.08 1606 1.40 -066 Dark black 

Sample 16.4 7.06 1602 1.40 -065 Clear, slight odor 

0 --- --- --- --- --- Cloudy, odor 

4 14.9 7.42 2170 2.05 +021 Dark color 

6 14.8 7.51 2200 1.90 +018 

8 14.7 7.54 2200 2.00 +014 

10 14.6 7.57 2220 1.95 +012 

Sample 14.6 7.59 2224 2.00 +011 

() --- --- --- --- ---

4 14.6 6.73 617 2.60 -001 Cloudy, dark. odor 

6 14 5 6.68 588 2.65 -014 

8 14.4 6.68 581 2.60 -018 

10 14.4 6.65 584 2.60 -021 Dark tint 

Sample 144 6.66 582 2.60 -022 Clear. slight odor 
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Well ID 

86 

Cl 

DM IA 

DM-2A 

scal002B66D.wp5/J 

12/14195 

Date 

3/.11/95 

3/.11/95 

31.11/95 

Vll/95 

VW95 

3/J0/95 

3/30/95 

31."l0/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3130/95 

31.10195 

3/30/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

Depth to Water 
(feet) 

12.59 

NM 

NM 

NM 

14.44 

10.71 

NM 

NM 

NM 

NM 

NM 

10 8 

3.57 

NM 

NM 

NM 

3 80 

15.19 

NM 

NM 

NM 

15.24 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 3 of 9 

Purge Volume Temp. Spec, Conduct. Dissol. Oxygen ORP" 
(liters) ("C) pH (µm/cm) (ppm) (mv) Comments 

0 15.5 6.41 765 3.30 +002 Cloudy, dark 

4 15.5 6.85 737 3.80 -015 No odor 

6 15.5 6.82 724 3.90 -022 

8 15.5 6.79 720 3.80 -024 Dark tint 

Sample 15.5 6.78 722 3.80 -025 Clear, no odor 

0 --- --- --- --- --- Cloudy, yellow 

2 14.2 6.36 478 1.85 +080 Some odor 

4 14.6 6.53 492 1.85 +062 

6 14.8 6.57 499 1.60 +050 

10 15.2 6.59 494 1.40 +039 

12 154 6.59 487 1.45 +038 Clear, yellow tint 

Sample 14.4 6.59 490 1.40 +039 No odor 

0 --- --- --- --- ---

4 14.0 6.56 119 6.50 -018 Cloudy. no odor 

6 13 9 6.57 118 6.50 -022 

8 14.1 6.61 119 6.50 -022 

Sample 14.0 6.60 112 6.50 -021 Clear, no odor 

0 --- --- --- --- --- Cloudy, odor 

4 15.8 7.27 1957 1.80 +091 Dark color 

6 15.7 711 1957 135 +071 

8 15.8 7.34 1960 1.35 +069 

Sample 15.7 7.34 1957 135 +064 Clear, dark, odor 
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Well ID 

DM-3A 

DM-3B 

DM-4 

DM-5 

sea I 002B66D. wp5/4 
12/14/95 

Date 

3130195 

J/30195 

3130195 

J/30195 

J/30195 

}/30/95 

3130/95 

3130/95 

3110195 

J/30/95 

3130195 

3130/95 

3/29195 

J/29/95 

3129195 

3129195 

J/29195 

J/29195 

J/29195 

J/29/95 

3129195 

3129195 

J/29/95 

.1/29/95 

3/29/95 

Depth to Water 
(feel) 

13.19 

NM 

NM 

NM 

NM 

13.27 

9.93 

NM 

NM 

NM 

NM 

NM 

12.41 

NM 

NM 

NM 

NM 

NM 

12.38 

14:ll 

NM 

NM 

NM 

NM 

14.45 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 4 of 9 

Purge Volume Temp. Spec. Conduct. Dissol. Oxygen ORP' 
(liters) (OC) pH (µm/cm) (ppm) (mv) Comments 

0 --- --- --- --- ---

4 IJ.9 6.87 225 3.50 +037 Turbid, no odor 

6 137 6.89 230 350 +009 

8 IJ 7 6.91 239 2.80 +001 

10 1.17 6.94 246 2.75 +002 

Sample IJ 7 6.92 244 2.75 +007 Sligh! cloudiness, no odor 

0 --- --- --- --- Cloudy, yellow 

4 14.3 7.69 1302 1.90 +029 No odor 

6 14.1 8.07 1350 155 +018 

8 14.1 8.09 1356 1.60 +012 

JO 13.9 8.10 1358 I .50 +011 Clear, yellow 

Sample 14.0 8.10 1361 1.50 +009 No odor 

0 --- --- --- --- ---

2 15.6 6.74 1355 2.00 +044 Cloudy, yellow 

4 15.2 6.87 1320 1.80 +016 No odor 

6 15.2 6.87 1291 1.80 -009 

8 15.1 6.87 1279 1.90 -037 

10 15.1 6.88 1273 1.90 -041 Clear, yellow 

Sample 15.1 6.87 1272 1.85 -043 No odor 

0 --- --- --- --- ---

4 16.1 7.35 5110 3.60 +050 Turbid, some odor 

6 16.2 7.32 5160 270 +043 

8 16.1 7.31 5180 2.45 +031 

JO 16.1 7.29 5180 2.50 +030 

Sample 16.1 7.29 5170 2.45 +031 Dark, slighl odor* 



M
onsanto C

om
pany 104(e) R

esponse

M
onsanto 2A

000934

Wellm 

DM-7 

DM-8 

E3 

GI 

sea I 002B66D.wp5/5 
12/14/95 

Date 

3130/95 

3/30/95 

3130/95 

3/30/95 

3/30/95 

3/29/95 

3/29/95 

3/29/95 

3129/95 

3/29/95 

3/29/95 

J/.10/95 

3/JD/95 

3/30/95 

3/30/95 

3130/95 

.1/.10/95 

3/31/95 

3131/95 

3/31/95 

3/31/95 

3/31/9."i 

Depth lo Water 
(feel) 

12.55 

NM 

NM 

NM 

12.60 

16.29 

NM 

NM 

NM 

NM 

16.31 

8 99 

NM 

NM 

NM 

NM 

9.90 

I I. l.'i 

NM 

NM 

NM 

11.41 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 5 of 9 

Purge Volume Temp. Spec. Conduct. l)issol. Oxygen ORP" 
(liters) (°C) pH (µm/cm) (ppm) (mv) Comments 

0 --- --- --- --- --- Cloudy, odor 

4 17.4 6.67 1067 !JO +026 

6 17.3 6.72 1066 1.50 -001 

8 17.3 6.72 1066 1.50 -004 

Sample 17.3 6.72 1066 1.55 -006 Clear, slight odor 

0 --- --- --- --- --- Cloudy, odor 

4 18.1 6.79 2370 0.85 +026 Dark color 

8 18.0 7.10 2530 0.60 +013 

10 17.8 7.02 2560 1.00 -054 

12 17.7 7.00 2550 0.95 -059 

Sample 17.6 7.00 2540 0.95 -064 Clear, dark, odor* 

0 --- --- --- --- ---

4 I 3.6 6.38 482 2.30 +037 Cloudy, odor 

6 13.7 6.46 533 1.95 +026 

8 138 6.47 542 2.05 +016 

10 13.7 6.48 549 1.90 +015 

Sample 13.7 6.52 546 1.95 +014 Clear, odor 

0 --- --- --- --- ---

4 14.2 6.70 917 1.95 -035 Turbid, dark black, odor 

6 14.2 6.73 917 1.75 -046 

8 14.2 6.70 947 1.80 -052 

Sample 14.2 6.71 945 1.75 -055 Clear, no odor 
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Well ID 

MW-12 

MW-11 

MW-14 

MW-15 

seal 002866D.wp5/6 
12114/95 

Date 

3/30/95 

3/10/9.'i 

3/J0/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/11/95 

31311')5 

3/.11/95 

3/31/95 

3/31/95 

3/31/95 

3/31/95 

3/31/95 

3/31/95 

3/J I /95 

3/.11/95 

Depth to Water 
(feet) 

12 07 

NM 

NM 

NM 

13.51 

12.42 

NM 

NM 

NM 

NM 

NM 

14.88 

NM 

NM 

NM 

NM 

15.05 

13.90 

NM 

NM 

NM 

14.00 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 6 of 9 

Purge Volume Temp. Spee. Conduct. Dissol. Oxygen ORI'" 
(liters) ("C) pH (µm/cm) (ppm) (mv) Comments 

0 --- --- --- --- --- Dark color, sheen 

4 16.8 6.82 1266 1.70 -082 Strong odor 

6 17 0 6.76 1212 1.65 -070 

8 17 0 6.70 1205 1.75 -070 Clear, dark tint 

Sample 16.9 6.66 1198 1.65 -069 Odor 

() --- --- --- --- ---

10 18.1 7.68 2890 075 +007 Cloudy, dark color 

12 184 7,68 2770 uo +006 Odor 

14 18.4 7.73 2780 0.65 +20 

16 18.4 7.72 2790 0.60 +17 Clear, dark yellow 

Sample 18.4 7.75 2800 0.50 +16 Odor 

0 --- --- --- --- --- Cloudy, dark color 

6 16.4 6.62 1628 1.50 -082 Slight odor 

8 16.6 6.67 1623 125 -076 

10 16.7 6.67 1637 1.35 -074 

12 16.7 6,65 1649 1.30 -083 Clear, yellow tint 

Sample 16 7 6.67 1645 1.30 -087 No odor• 

0 --- --- --- --- ---

5 13.7 •• 905 115 -020 Cloudy, sheen 

7 13.6 •• 1040 1.05 -035 Strong odor of toluene 

9 13 6 .. 1090 1.00 -038 

Sample 13.5 .. 1095 1.15 -042 Clear, dark tint, odor 
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WelllU 

MW-16 

G3 

HI 

H6 

sea I 002866D. wp5/7 
12/14/95 

Date 

1111/95 

3/31/95 

3/31/95 

3/31/95 

3/31/95 

3/31/95 

3/31/95 

3/3 I /95 

3/31 /95 

3/31 /95 

3/31/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

.1/29/95 

3/29/95 

3/29/95 

Depth to Water 
(feet) 

14 05 

NM 

NM 

NM 

15.10 

12.78 

NM 

NM 

NM 

NM 

13.51 

12.48 

NM 

NM 

NM 

NM 

15.30 

16.00 

NM 

NM 

NM 

16.62 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 7 of 9 

Purge Volume Temp. Spec. Conduct. Uissol. Oxygen ORP" 
(liters) (°CJ pH (µm/cm) (ppm) (mv) Comments 

0 15.0 11.25 9780 (U5 ... Cloudy, dark color 

6 15 0 I 1.26 9870 0.15 -300 Odor 

8 15.0 11.30 10920 0.05 -310 

IO 15.0 I 1.20 I 1200 0.05 -303 Clear, dark tint 

Sample 15.0 I 1.24 I I 190 0.05 -295 Some odor 

0 ··- --- -•- --- ---

4 15.0 7.05 432 2.60 +002 Tmbicl, odor 

6 15.0 7.18 430 2.70 +001 

8 14.9 7.20 440 2.70 000 

IO 14.8 7.26 451 260 -002 

Sample 14.8 7.25 450 2.55 -004 Cloudy. slight odor 

0 ... --- --- ... ---

4 16.4 7.40 2560 0.65 +026 Cloudy, yellow 

6 16.4 7.54 2540 1.05 +021 Slight odor 

8 16.3 7.55 2520 0.95 +017 

10 163 7.60 2520 0.75 +019 Clear, yellow tint 

Sample 16.3 7.61 2520 0.65 +021 No odor 

() l:l.'i 7.46 422 2.60 +077 Cloudy, dark tint 

I 13.4 7.49 424 2.40 +067 Odor 

3 13.4 7.57 439 2.45 +067 

4 13.3 7.56 449 2.45 +059 

Sample 13.3 7.57 451 2.40 +059 Clear, yellow, odor 
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Well ID 

H9 

HI0 

Hll 

MW-17 

MW-18 

sea I 002866D. wp:i/8 
12/14/95 

Date 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/29/95 

3/30/95 

3/30/95 

31:10/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/30/95 

3/J()/95 

3/J 1/95 

3/31/95 

3131/95 

3/J 1/95 

3/31/95 

3/31/95 

3/30/95 

3/30/95 

3/:,0/95 

V\0/95 

3/30/95 

3/30/95 

Depth lo Waler 
(feel) 

12.43 

NM 

NM 

NM 

12.91 

12.48 

NM 

12.92 

12.8 

NM 

NM 

NM 

NM 

12.87 

14.27 

NM 

NM 

NM 

NM 

14.73 

14.75 

NM 

NM 

NM 

NM 

14.92 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 8 of 9 

Purge Volume Temp. Spec. Conduct. Dissol. Oxygen ORP" 
(liters) ("C) pH (µm/cm) (ppm) (mv) Comments 

0 ... ... ... . .. ... 

6 13.4 7.00 6.90 2.60 +ml Cloudy, dark, odor 

8 13.4 7.11 6.89 2.75 +025 

10 13.4 7.19 7.13 2.75 +018 

Sample 13.4 720 7.12 2.70 +016 Clear, dark Ii nl. odor 

0 No readings taken because of emulsified product in purge waler; pH probe contaminated Visible product, odor 

20 

Sample 

0 ... ... ... . .. . .. 

2 17J 6.91 3290 0.40 -122 Cloudy, dark color 

4 17.4 7.09 3370 0.25 -133 Strong odor 

6 17.4 7.D4 3420 0.25 -135 

8 17.4 7.02 3430 0.25 -136 

Sample 17.2 7.01 3410 0.J0 -136 Clear, dark yellow. odor* 

0 ... ... --- . .. ... Cloudy, dark tint 

4 15 0 6.81 2480 075 -055 Odor 

6 15.0 6.94 2220 080 -070 

8 14.9 6.98 2305 0.75 -077 

10 14.9 6.98 2340 0.75 -079 Clear. dark color 

Sample 14.9 6.97 2330 0.80 -072 Slight odor* 

I) ... ... --- ... ... 

2 16.5 6.89 670 110 -020 Sheen, dark lint 

4 16.4 6.88 668 105 -026 Strong odor 

6 16.4 6.86 662 0.95 -030 

8 164 6.86 666 0.95 -034 Clear, dark lint 

Sample 16.4 6.87 660 0.90 -035 Strong odor 
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Depth to W:iter 
Well ID Date (feet) 

MW-19 3/30/95 11.85 

3/30/95 NM 

3/10/95 NM 

3/30/95 NM 

3/30/95 NM 

3/30/95 11.88 

MW-20 3/.11/95 1.1.99 

3/31/95 NM 

3/31/95 NM 

3/31 /95 NM 

3/31/95 NM 

3131195 14.20 

. = Sa111plc effervesces when added to acid . 

•• = pH readings not stable . 
"ORP = Oxidation reduction potential in 111illivolts. 
NM = Not measured. 

sea I 002 B66D. wp.'i 

seal 002B66D.wp5/9 
12/14/95 

Table 2-3 
Round 3 Groundwater Field Parameter Measurements 

Page 9 of 9 

Purge Volume Temp. Spec. Conduct. Dissol. Oxygen ORP" 
(liters) ("C) pH (µm/cm) (ppm) (mv) Comments 

0 --- --- --- --- --- Cloudy. dark color 

6 16.2 6.95 567 1.85 -018 Odor 

8 16.2 6.82 604 1.95 -018 

10 16.2 6.73 660 1.85 -022 

12 16.2 6.75 693 1.80 -023 Clear, dark tint 

Sample 16 I 6.72 699 1.80 -026 Odor 

() ··- --- --- --- ---

4 14.6 6.74 193 2.80 -054 Cloudy, no odor 

6 14.6 6.48 145 2.25 -044 

8 14.6 6.32 137 2.30 -028 

10 145 6.28 140 2.40 -032 

Sample 14.5 6.31 138 2.35 -030 Slight cloudiness, no odor 
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Table 2-5 
Analytical Methods for Seep Samples 

Parameter Method 

Volatiles 8240/CLP" 

Semi volatiles 8270/CLP" 

Pesticides/PCBs 8080/CLP" 

Metals and common ions (Na, K, Mg, Ca) 6010/7000/CLPa 

Sulfide 9030b 

Herbicides 8J50b 

Organophosphorus Pesticides 8140b 

Formaldehyde 83J5b 

Sulfate 300.oc 

Alkalinity as CaCO3 310.1 ct 

Carbonate/Bicarbonate 310. ld 

Nitrate/Nitrite 353.2c 

Total Kjeldahl Nitrogen 351 C 

Total Dissolved Solids 160.1 C 

Total Organic Carbon 415.JC 

Phosphorus (total and ortho) 365b 

Chloride 325.2c 

Hexavalent Chromium 7J97e 

Guaiacol, Vanillin, and Resin Acids NCASI Method RA/FA-85.0IM 

"These parameters were analyzed by U.S. EPA SW-846 methods (Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods) and U.S. EPA Contract Laboratory 
Program (CLP) QA/QC as described in EPA 1990 or later CLP Statement of Work. 
hu.s_ EPA SW-846 methods (see above). 
cu.S. EPA. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, I 979, 
revised I 983. 
"American Public Health Association. Standard Methods for the Examination of Water and 
Wastewater, 16th edition, 1985. 
cu.s_ EPA SW-846 methods (see above); the QA/QC is equivalent to other non-CLP 
parameters in Appendix G of the RFI Workplan. 

seal 002B7C8.wp5 

seal 002B7C8.wp5/I 
12/14/95 
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Table 2-6 
Seep and Surface Water Field Parameters 

Dissolved Electrical 
Sample Time and Tide Height" Salinity Oxygen Conductance Temperature 
Number Date (ft) (ppt) (mg/I) (µmhos) (OC) 

Seep Samples 

01-SP 1430 -1.7 NM 2.6 14,200 11.9 
4/18 

02-SPb 1435 -1.6 7.2 2.6 8,800 12.4 
4/19 

03-SP 1500 -1.2 NM 8.0 12,200 11.0 
4/18 

04-SP 1540 -I.I 12.3 7.8 14,000 10.8 
4/19 

05-SP 1510 -0.7 4.5 9.9 5,000 12.7 
4/20 

06-SP 1540 -1.0 8.2 8.6 10,400 11.0 
4/20 

07-SP 1610 -1.0 2.5 8.4 2,450 13.8 
4/20 

Surface Water Samples 

01-SW 1120 +4.8 5.0 10.6 600 9.0 
4/19 

02-SW 1140 +4.0 5.8 11.8 5,100 9.0 
4/19 

'Approximate height of tide (with respect to mean lower low water) at the time of the sample collection. 
bThis sample was collected from seep 2, which had a dark brown tint. 
seeps were clear. 
NM = Not measured. 
ppt = Parts per thousand. 

sea!0028794.wp5 

seal0028794.wp5/I 
12/13/95 

Seep 3 was slightly tea-colored. 

pH 

6.37 

7.16 

6.78 

7.79 

6.87 

6.91 

7.54 

6.63 

6.97 

All other 
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Sample 
Number 

01-SWO 

02-SWO 

03-SWO 

04-SWO 

05-SWO 

06-SWO 

07-SWO 

10-SEW 

14-SEW 

16-SEW 

26-SEW 

30-SEW 

38-SEW 

40-SEW 

seal002B70F.wp5/I 
12/13/95 

Table 2-7 
Sewer Sediment Sampling Locations and Rationale 

Sewer 
System Sampling Location3 and Rationale 

Storm One of several catch basins remaining 
upstream of the Facility discharge to the 
King County Storm Drain 

Storm Believed to be part of historical outfall 2; 
sampled from broken pipe just north of 
Metro sump, in trench 

Storm Historical outfall 3; tried unsuccessfully to 
locate pipe near fence line; partial sample 
from valve box 

Storm Historical outfall 4; sampled from pipe 
exposed in test pit 

Storm Historical outfall 5; sampled from pipe 
exposed in test pit 

Storm Only sampling point accessible; line was 
rerouted to outfall 7 

Storm Historical outfall 7 just up from outfall; 
duplicate sample 

Process Centrally located, received flow from 
laboratory and street 

Process Catch basin to intercept drain, tank storage 
area; duplicate sample 

Process Portion of closed-loop intercept drain system, 
vanillin production area 

Process Junction downstream from process tank 
storage area, vanillin and toluene areas, and 
sulfuric acid storage and unloading areas 

Stonn/ Part of a loop that received stormwater from 
Process northwest corner of Facility; capability to 

reroute to process system 

Process Junction of process lines 

Process Toluene tank farm 

Actual 
Sampling 

Point 

Catch basin 

Pipe in utility 
trench 

Pipe in catch 
basin 

Pipe in 
backhoe pit 

Pipe in 
backhoe pit 

Pipe in 
manhole 

Manhole 

Manhole 

Catch basin 

Catch basin 

Manhole 

Manhole 

Manhole 

Catch basin 
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Table 2-7 
Sewer Sediment Sampling Locations and Rationale 

Actual 
Sample Sewer Sampling 
Number System Sampling Location" and Rationale Point 

45-SEW Process Monsize tank farm Catch basin 

47-SEW Process Caustic tank farm Catch basin 

61-SEW or Process Vanillin black liquid/lignin tank farm; not Not sampledb 
64-SEW sampled, catch basins under water 

62-SEW Process Larox area of vanillin black liquid/lignin tank Not sampledb 
farm; not sampled, no sediment present 

68-SEW Process Only available catch basin, center of Facility Catch basin 
(Control Building) 

84-SEW Process Manhole from laboratory Manhole 

88-SEW Process Process drain in vanillin production area Sump 

89-SEW Process Catch basin near mersize tanks by Catch basin 
maintenance shop 

SWO = Sewer sediment samples from outfall pipes or discharge pipe to King County Storm Drain. 
SEW = Other sewer sediment samples. 
'The sampling locations are shown in Figures 2-3 and 2-4. 
"Sampling locations 61, 62, and 64 were not sampled because of insufficient sediment. 

sea I 002870F.wp5 

seai002870F.wp5/2 
12/13/95 
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Table 2-8 
Sewer Sediment Sampling and Analysis Matrix 

Sample 
Number BTEX TOC Inorganics Semivolatiles 

01-SWO X X X X 

02-SWO X X X X 

03-SWO X X X X 

04-SWO X X X X 

05-SWO X X X X 

06-SWO X X X X 

07-SWO" X X X X 

10-SEW X X X X 

14-SEW X X X X 

16-SEW" X X X X 

26-SEW X X X X 

30-SEW X X X X 

38-SEW X X X X 

40-SEW X X X X 

45-SEW X X X X 

47-SEW X X X X 

68-SEW X X X X 

84-SEW X X X X 

88-SEW X X X X 

89-SEW X X X X 

•Duplicate samples were collected and analyzed. 

seal002B7C7.wp5 

seal 002B7C7 .wp5/I 
JYl/95 

Grain 
PCBs Size 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Table 2-9 
Analytical Methods for Sewer Sediment Samples 

Parameters Methods 

Stormwater Outfall Sampling 

BTEX 8240/CLPa /PSEPb 

Semivolatile Organic Compounds 8270/CLP3/PSEPb 

PCBs 808 l/CLP3/PSEPb 

Total Metals (arsenic, cadmium, 601 0/CLP3/PSEPb 
chromium, copper, lead, silver, zinc) 

Total Organic Carbon Standard Methods 53 lOBc/PSEPb 

pH 150.] d 

Grain Size ASTM D422e/PSEPb 

Specific Gravity ASTM D854e 

Process and Sewer System Sampling 

BTEX 8240/CLP3/PSEPb 

Semivolatile Organic Compounds 8270/CLP"/PSEPb 

PCBs 808] /CLP3/PSEPb 

Total Metals (arsenic, cadmium, 60 I 0/CLP" /PSEPb 
chromium, copper, lead, silver, zinc) 

Total Organic Carbon Standard Methods 531 0Bc/PSEPb 

"These parameters will be analyzed by U.S. EPA SW-846 methods (Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods) and U.S. EPA Contract Laboratory Program (CLP) QNQC as 
described in EPA 1990 or later CLP Statement of Work. 
"Puget Sound Estuary Program. 
'American Public Health Association, Standard Methods for the Examination of Water and Wastewater. 
16th edition, 1985. 
dU.S. EPA. Methods for Chemical Analysis of Water and Wastes. 
1983. 
'American Society for Testing and Materials. 

seal002B7C2.wp5 

sen I 002B7C2. wp5/l 
12/7/95 

EP-600/4-79-020, 1979, revised 



Monsanto Company 104(e) Response

Monsanto 2A000945

I Benzene 

I 
Alkalinity (as CaCO,) 

Ammonia 

Bicarbonate (from alkalinity) 

Chloride 

Methane 

Nitrate Nitrogen 

Nitrite Nitrogen 

Nitrogen, Kjeldahl 

Phosphate, Onho 

Phosphorus 

Specific Conductance 

Sulfate 

Sulfide as S 

Total Dissolved Solids 

Total Hardness. CaCO, 

Total Organic Carbon 

pH (lab) 

Aluminum. Total 

Arsenic. Total 

Barium. Total 

Boron. Total 

Calcium, Total 

Chromium. Total 

Copper, Total 

Iron. Total 

seal 002B70D.wp5/I 

12/14/95 

Table 3-1 
Groundwater Field Duplicates-Detected Results 

A-2 A-2D DM-7 
Units (Original) (Duplicate) RPD (Original) 

BTEX 

I µg/1 I I I II 3 

Conventional Parameters 

mg/] 490 

mg/] 3.7 

mg/I 490 

mg/] 52 

ppmv 510 

mg/] ND 

mg/] 0.05 

mg/] 5.1 

mg/] 2.1 

mg/] 2.1 

µmhos/cm 1,400 

mg/I 13 
, 

mg/I ND 

mg/] 860 

mg/I 110 

mg/] 51 

-log+H 6.5 

Inorganics 

µg/1 1,140 1,630 35.4% 

µg/1 40 42.5 6.1% 

µg/1 18B 21.3B 16.8% 28.4B 

µg/1 807 417B 63.7% 289B 

µg/1 3.820B 4.450B 15.2% 15.900 

µg/1 16.8 I 8.3 8.5'7, 9.1B 

µg/1 12.5B 12.6B 0.8'7, 

µg/1 14,500 15,800 8.6% 27.900 

Page I of 2 

DM-7 
(Duplicate) RPD 

I 3 I 0.0% I 
I 

5IO 4.0% 

3.5 5.6% 

510 4.0% 

52 0.0% 

700 31.4% 

0.35 NC 

0.06 18.2% 

5.1 0.0% 

2.6 21.3% 

2 4.9% 

1.400 0.0% 

13 0.0% 

0.1 NC 

800 7.2% 

96 13.6% 

59 14.5'7c 

6.5 0.0% 

24.3B 15.69' 

322B 10.89' 

16,100 1.3'7, 

8.9B 2.29c 

28,400 l.8'7c 
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Table 3-1 
Groundwater Field Duplicates-Detected Results 

A-2 A-2D DM-7 
Units (Original) (Duplicate) RPD (Original) 

Magnesium, Total µg/1 6,280 6,920 9.7% I 1,500 

Manganese, Total µg/1 668 706 5.5% 3,540 

Potassium, Total µg/1 7,590 7,880 3.7'7o 8,460 

Sodium, Total µg/1 222,000 228,000 2.7% 246,000 

Vanadium, Total µg/l 207 220 6.l '7o 54 

Zinc, Total µg/l 8.4B 11.5B 31.2% 41.8 

I Semivolatiles 

I Bis(2-chloroethyl)ether I µg/l I IJ I ND I NC II 
Volatiles 

I, 1-dichloroethane µg/l 0.6) 0.6) 0.0% 

1,2-dichloroethene (Total) µg/1 0.3) 0.3) 0.0% 

B = Below Contract-Required Detection Limit. 
J = Estimated value. 
NC = Not calculable. 
ND = Nondetection. 
RPO = Relative Percent Deviation = (Original - Duelicate) X 100 

(Original + Duphcate)/2 
RPO percentages in bold are those RPDs that did not meet the quality assurance objective for precision. 

seal002B70D,wp5/2 
12/14/95 

Page 2 of 2 

DM-7 
(Duplicate) RPD 

11,600 0.9% 

3,550 0.3% 

8,510 0.6% 

244,000 0.8% 

54.1 0.2% 

7.2B 141.2% 

I 
I I I 
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Parameter 

Volatiles 

Semi volatiles 

Metals 

Sulfide 

Purgeable Aromatics (BTEX) 

Sulfate 

Alkalinity as CaCO, 

Carbonate/bicarbonate 

Nitrate 

Total Kjeldahl Nitrogen 

Total Dissolved Solids 

Total Organic Carbon 

Phosphorus (total and ortho) 

Chloride 

Hexavalcnt Chromium 

Methane 

Dissolved Oxygen 

pH 

seal 002B795.wp5/ I 
12/14/95 

Table 3-2 
Quality Assurance Objectives for Groundwater Analyses 

Page 1 of 2 

Target Detection Accuracy Precision (relative Completeness 
Method Limit" (percent recovery) percent deviation) (percent) 

8240/CLPh PQL CLPh CLPh 90 

8270/CLPh PQL CLPh CLPh 90 

60 I 0/7000/CLPh PQL CLPh CLPh 90 

9030' PQL 75 to 125 ±25 90 

8020' 0.5 µg/1 75 to 125 ±25 90 

300.0J 5 mg/I 75 to 125 ±25 90 

310.ld 2 to 20 mg/I NA ±25 90 

310. Id 2 to 20 mg/I NA ±25 90 

352. Id or 300.0d 0.1 mg/I 75 to 125 ±25 90 

35 Jd 1-1 mg/I 75 to 125 ±25 90 

160. IJ 3 mg/I NA ±10 90 

415.ld 2 mg/I 75 to 125 ±25 90 

365' 0.01 mg/I 75 to 125 ±25 90 

325.2d 5 mg/I 75 to 125 ±25 90 

7 ( 971/2 I 8.4d PQL 75-125 ±25 90 

TO-3g 20 ppmv 75 to 125 ±25 90 

Field manual NA NA ±25 90 

Field manual NA NA ±25 90 
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Table 3-2 
Quality Assurance Objectives for Groundwater Analyses 

Page 2 of 2 

Target Detection Accuracy Precision (relative Completeness 
Parameter Method Limit" (percent recovery) percent deviation) (percent) 

Temperature Field manual NA NA ±25 90 

Electrical Conductivity Field manual NA NA ±25 90 

"These arc target values; actual limits depend on nature of specific matrix and were reported in the individual sample result reports. PQL = Practical Quantitation 
Limit per U.S. EPA SW-846. 
hThese parameters were analyzed hy U.S. EPA SW-846 methods (Test Methods for Evaluating Solid Waste, Physical/Chemical Methods) and QA/QC equivalent to U.S. 
EPA Contract Lahoratory Program (CLP) QA/QC as dcscrihed in EPA 1990 or later CLP Statement of Work. 
"U.S. EPA SW-846 methods (sec ahove). 
du.s. EPA. Methods for Chemical Analysis of' Water a11d Wastes. EPA-600/4-79-020, 1979, revised 1983. 
'American Puhlic Health Association. Sta11dard Methods for the Exami11atio11 of Water a11d Wastewater, 16th edition, 1985. 
'U.S. EPA SW-846 methods (sec ahovc); the QA/QC is equivalent to other non-CLP parameters in Appendix G in the RF! Workplan. 
~u.s. EPA. Co111pe11di11m of Methods for the Determi11atio11 <l Toxic Compou11ds in Ambie111 Air, 1984. 
NA = Not applicable. 

scal0028795.wp5 

scal0028795.wp5/2 
12/14195 
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Table 3-3 
Seep Field Duplicates-Detected Results 

02-SP 08-SP 
Analyte Units (Original) (Duplicate) RPD 

I Conventional Parameters 

Alkalinity (as CaCO3) mg/I 960 1,000 4.1% 

Bicarbonate (from alkalinity) mg/I 960 1,000 4.1% 

Chloride mg/I 4,600 4,000 14.0% 

Nitrate Nitrogen mg/I 0.21 0.23 9.1% 

Nitrite Nitrogen mg/I O.Q7 0.09 25.0% 

Nitrogen, Kjeldahl mg/I 2.6 1.5 53.7% 

Phosphorus mg/I 1.6 1.6 0.0% 

Sulfate mg/I 570 500 13.1% 

Total Dissolved Solids mg/I 8,600 9,000 4.5% 

Total Organic Carbon mg/I 180 140 25.0% 

I Inorganics 

Aluminum, Total µg/1 64,700 54,400 17.3% 

Arsenic, Total µg/l 29.5 32.5 9.7% 

Barium, Total µg/l 187B 160B 15.6% 

Beryllium, Total µg/l 0.84B 0.94B 11.2% 

Cadmium, Total µg/l 12.6 l0.6 17.2% 

Calcium, Total µg/l 110,000 98,900 10.6% 

Chromium, Total µg/l 211 192 9.4% 

Cobalt, Total µg/1 59.1 51.9 13.0% 

Copper, Total µg/l 209 196 6.4% 

Lead, Total µg/L 47.8 40.3 17.0% 

Magnesium, Total µg/l 281,000 255,000 9.7% 

Nickel, Total µg/1 75.9 64.1 16.9% 

Potassium, Total µg/l 128,000 122,000 4.8% 

Sodium. Total µg/l 2,850,000 2,700,000 5.4% 

Vanadium, Total µg/l 419 .381 9 .5% 

Zinc, Total µg/l 242 203 17.5% 

I Semivolatiles 

B is(2-ethy lhexy 1 Jphthalate µg/l 15.3 38.6 86.5% 

B = Below Contract-Required Detection Limit. 
RPD = Relative Percent Deviation = (Ori2:inal - Du12licate) X JOO 

(Original + Duplicate)/2 
RPD percentages in bold are those RPDs that did not meet the quality assurance objective for precision. 
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Parameter 

Volatiles 

Semi volatiles 

Pesticides/PCBs 

Metals 

Sulfide 

Herbicides 

Organophosphorus pesticides 

Formaldehyde 

Sulfate 

Alkalinity as CaCO, 

Carbonate/bicarbonate 

Nitrate 

Total Kjeldahl nitrogen 

Total dissolved solids 

Total organic carbon 

Phosphorus (total and ortho) 

Chloride 

Hcxavalent Chromium 

sea I 0029A I C.wp5/I 
12/14/95 

Table 3-4 
Quality Assurance Objectives for Seep Analyses 

Page I of 2 

Target Detection Accuracy Precision (relative Completeness 
Method Limit" (percent recovery) percent deviation) (percent) 

8240/CLPh PQL CLPh CLPh 90 

8270/CLPh PQL CLPh CLPh 90 

8080/CLPh PQL CLPh CLPh 90 

60 I 0/7000/CLPh PQL CLP" CLPh 90 

9030' PQL 75-125 ±25 90 

8150' PQL 75-125 ±25 90 

8140' PQL 75-125 ±25 90 

8315' PQL 57-114 ±50 90 

300.0" 5 mg/I 75 to 125 ±25 90 

310.1' 2 to 20 mg/I NA ±25 90 

310.1' 2 to 20 mg/I NA ±25 90 

353.2" 0.1 mg/I 75 to 125 ±25 90 

35 I" 1-1 mg/I 75 to 125 ±25 90 

160.1'1 3 mg/I NA ±10 90 

415.1" 2 mg/I 75-125 ±25 90 

365' 0.01 mg/I 75 to 125 ±25 90 

325.2" 5 mg/I 75 to 125 ±25 90 

71971 PQL 75 to 125 ±25 90 
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Table 3-4 
Quality Assurance Objectives for Seep Analyses 

Page 2 of 2 

Target Detection Accuracy Precision (relative Completeness 
Parameter Method Limit" (percent recovery) percent deviation) (percent) 

Guaiacol, Yanillin, and Resin NCASI Method IO µg/1 75 to 125 ±25 90 
Acids RA/FA-85.0IM 

"These are target values; actual limits depend on nature of specific matrix and were reported in the individual sample result reports. PQL = Practical Quantitation 

Limit per U.S. EPA SW-846. 
hThesc parameters were analyzed by U.S. EPA SW-846 methods (Test Methods ji1r Evaluating Solid Waste, Physical/Chemical Methods) and QA/QC equivalent to U.S. 
EPA Contract Laboratory Program (CLP) QNQC as described in EPA 1990 or later CLP Statement of Work. 
"U.S. EPA SW-846 methods (sec above) . 
.iu.s. EPA. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, 1979, revised I 983. 
''American Public Health Association. Standard Methods for the Examination of Water and Wastewater, 16th edition, 1985. 
1U.S. EPA SW-846 methods (sec above); the QA/QC is equivalent to other non-CLP parameters in Appendix G of the RFI Workplan. 
gNational Council of the Paper Industry for Air and Stream Improvement Technical Bulletin #510, August 1985, Method Resin Acids/Fatty Acids-85.0 IM. 
is equivalent to other non-CLP parameters in Appendix G of the RFI Workplan. 

sea I 0029A I C.wp5 
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Ethyl benzene 

Toluene 

Xylene (Total) 

I 
Total Organic Carbon 

pH (lab) 

Arsenic. Total 

Cadmium. Total 

Chromium. Total 

Copper. Total 

Lead. Total 

Silver. Total 

Zinc, Total 

Aroclor 1254 

2-methylnaphrhalene 

4-methylphenol 

Acenaphthene 

Acenaphthylene 

Anthrncenc 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluornnthenc 

Benzo(ghi)perylene 

Benzo(klfluornnthene 

Benzyl Butyl Phthalate 

seal002B70D.wp5/l 

12/14/95 

Table 3-5 
Sewer Sediment Field Duplicates-Detected Results 

014-SEW 838-SEW 07-SWO 
Units (Original) (Duplicate) RPD (Original) 

BTEX 

µg/kg ND 18 NC 8 

µg/kg 33.000 120.000D 113.7% 8 

µg/kg ND 28 NC 

Conventional Parameters 

mg/kg 193.000 92.700 70.2% 55.700 

-log+H 8.4 

Inorganics 

mg/kg 49.5 47.l 5.0% 59.8 

mg/kg 23.1 24.5 5.9% 27 

mg/kg 75.6 76.5 1.2% 65.6 

mg/kg 10.900 10.200 6.6% 1.650 

mg/kg 283 329 15.0% 128 

mg/kg 4.5B 4.IB 9.3% 3.9 

mg/kg 3.590 3,720 3.6% 4.570 

PCBs 

µg/kg ND 1.910D NC 9,960D 

Semivolatiles 

µg/kg 1.100 1,000 9.5% 

µg/kg 9!0 930 2.2% 

µg!kg 1.200 

µg/kg 1.500 1.200 22.2% 

µg/kg 6.500 4.500 36.4% 3.800 

µg/kg 2.900 4.400 41.1% 10.000 

µg/kg 6.300 5.300 l 7.2'7c 8,700 

µg/kg 7.200 7.200 0.0% 14,000 

µg/kg 5.300 

µg/kg 6.100 6.500 6.3% 11.000 

µg/kg 2.400 4.800 66.7% 

Page 1 of 2 

08-SWO 
(Duplicate) RPD 

9 11.8% 

I 
29.700 60.9% 

8.4 0.0% 

35.3 51.5% 

18.] 39.5% 

43.4 40.7% 

1,600 3.1% 

131 2.3% 

2.9 29.4% 

3,290 32.6% 

11,000D 9.9% 

430 94.5% 

750 134.1% 

3.200 103.0% 

2.800 102.6% 

3,700 116.4% 

ND NC 

2,800 118.8% 
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Table 3-5 
Sewer Sediment Field Duplicates-Detected Results 

014-SEW 838-SEW 07-SWO 
Units (Original) (Duplicate) RPD (Original) 

Bis(2-ethylhexyl)phthalate µg/kg 17,000D 10,000 51.9% 2,300 

Carbazole µg/kg 6,200 5.400 13.8% 1.500 

Chrysene µg/kg 12,000 8.900 29.7% 10.000 

Di-N-Butyl Phthalate µg/kg 5,000 3,100 46.9% 

Di-N-Octyl Phthalate µg/kg 4.500 5,500 20.0% 72.000D 

Dibenzo(a.h)anthracene µg/kg 2.300 

Dibenzofuran µg/kg 2,300 2,000 14.0% 690 

Dimethyl Phthalate µg/kg ND 490J NC 

Fluoranthene µg/kg 28,000 25,000 11.3% 30,000D 

Fluorene µg/kg 3,200 2,600 20.7% 1.500 

lndeno( I .2.3-cd)pyrene µg/kg ND 2,200 NC 

Naphthalene µg/kg 710 850 17.9% 

Phenanthrene µg/kg 25,000 20,000 22.2% 15,000 

Phenol µg/kg 880 1.100 22.2% 

Pyrenc µg/kg 18,000 16.000 11.8% 21.000D 

B = Below Contract-Required Detection Limit. 
D = Found in diluted run. 
J = Estimated value. 
NC = Not calculable. 
ND = Not detected. 
RPD = Relative Percent Deviation = (Original - Duelicate) X ]QO 

(Original + Duplicate)/2 
RPD percentages in bold are those RPDs that did not meet the quality assurance objectives for precision. 

seal 002870D.wp5/2 
12/14/95 

Page 2 of 2 

08-SWO 
(Duplicate) RPD 

900 87.5% 

630 81.7% 

4.300 79.7% 

60.000D 18.2% 

540 123.9% 

270J 87.5% 

9,000 107.7% 

450 107.7% 

4.700 104.6% 

6,800 102.2% 
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Table 3-6 
Quality Assurance Objectives for Sewer Sediment Analyses 

Target Detection Accuracy Precision (relative Completeness 
Parameter Method Limit" (percent recovery) percent deviation) (percent) 

Volatiles 8240/CLPh/PSEP' 10 ppb CLPh CLPh 90 

Semi volatiles 8270/CLPh/PSEP' 20-200 ppb CLPh CLPh 90 

Pcsticides/PCBs 8081/CLPh/PSEP' 2-IO ppb CLPh CLPh 90 

Metals (As, Cd, Cr, Cu, Pb, Ag and 60 I 0/CLPh/PSEP' 0.1-10 ppm CLPh CLPh 90 
Zn) 

Grain Size ASTM D422J/PSEP' NA NA NA 90 

Specific Gravity ASTM D-854d NA NA NA 90 

Total Organic Carbon 53108"/PSEP' 200 ppm 75-125 ± 20 90 

pH 150.1' NA NA NA 90 

"These arc target values; actual limits depend on nature of specific matrix and were reported in the individual sample result reports. PQL = Practical 
Quantitation Limit per U.S. EPA SW-846. 
1Thcse parameters were analyzed by U.S. EPA SW-846 methods (Test Methods for Evaluating Solid Waste, Physical/Chemical Methods) and QNQC 
equivalent to U.S. EPA Contract Laboratory Program (CLP) QA/QC as described in EPA 1990 or later CLP Statement of Work. 
'Puget Sound Estuary Program. 
dAmerican Society for Testing and Materials. 
,·u.s. EPA. Methods for Chemical Analysis of Water and Wastes. 
NA = Not applicable. 

sea I 0029E53. wp5 
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Table 3-7 
Levels of Data Validation, Round 3 

Maximum 
Sample Delivery Number of 

Group (SDG) Samples Matrix Level of Validation 

V3153 IO Groundwater Full data validation, 

V3160 16 Groundwater QC summary data reviewb 

V4003 14 Groundwater QC summary data reviewb 

V4063 12 Seeps QC summary data reviewb 

5227 9 Sewer Sediments None 

•Full data validation is performed based on the U.S. EPA Contract Laboratory Program (CLP) National 
Functional Guidelines for Organic Data Review, June 1991, and Functional Guidelines for Evaluating 
Inorganic Analysis, July 1988. Quality control summary forms and raw data are both reviewed. 
bQuality Control (QC) summary data review includes review of QC summary forms and noting any QC limit 
exceedances. Review is performed based on U.S. EPA Functional Guidelines. 

seal 0029E55. wp5 
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Number of 

Parameter Units Detections 

ALKALINITY (AS CACO3) mg/I 14 

AMMONIA mg/I 10 

BICARBONATE (FROM ALKALINITY) mg/I 14 

CARBONATE (FROM ALKALINITY) mg/I 

21lLORIDE µg/1 14 

DISSOLVED OXYGEN mg/I 34 

METHANE ppmv 7 

NITRATE NITROGEN µg/1 8 
NITRITE NITROGEN µg/1 6 

NITROGEN, KJELDAI-IL mg/I 12 

l'IIOSPHA TE, ORTIIO mg/I 14 

PHOSPHORUS mg/I 12 

SPECIFIC CONDUCTANCE (LAB) umhosicm 14 

SULFATE µg/1 14 

SULFIDE ASS mg/I 6 

rQTAL DISSOLVED SOLIDS µg/1 13 

r0TAL HARDNESS, CACO3 mg/I 14 

rQTAL ORGANIC CARBON mg/I 14 

pl! (lab) -log+!! 14 

ALUMINUM, TOTAL µg/1 28 

ANTIMONY, TOTAL µg/1 

ARSENIC, TOTAL µg/1 17 

BARIUM. TOTAL µg/1 31 

BERYLLIUM, TOTAL µg/1 

BORON, TOTAL µg/1 34 

,:ADMIUM, TOTAL µg/1 4 

!CALCIUM, TOTAL µg/1 34 

,:HROMIUM VI µg/1 

2l1ROMIUM, TOTAL µg/1 31 

COBALT, TOTAL µg/1 18 

1C:OPPER. TOTAL µg/1 27 

IRON, TOTAL µg/1 34 

Table 4-1 
Statistical Summary of Round 3 Groundwater Data 

Minimum Maximum 
Number of Frequency of Detected Detected Most Stringent Source of Most Stringent 
Samples Detection Value Value Action Level Action Level •· tt 

CONVENTIONALS 

14 100% 58 3,300 

14 71% 0.35 17 

14 100% 58 3,300 

14 

14 100% 2.200 130,000 250,000 GW ST SMCL (µg/1) 

34 100% 0.05 6.5 

9 78% 73 4,100 

14 57% 50 7,000 10,000 GW FED MCL (µg/1) 

14 43% 55 1,100 1,000 GW FED MCL (µg/1) 

14 86% 0.92 30 

14 100% 0.09 25 

14 86% I.I 26 

14 100% 140 5,100 

14 100% 560 200,000 250,000 GW GWQS (µg/1) 

14 43% 0.1 1.4 

14 93% 90,000 5,300,000 500,000 GW GWQS (µg/1) 

14 100% 21 780 

14 100% 5.5 3,200 

14 100% 5.9 7.6 6.5 - 8.5 GW GWQS (µg/1) 

INORGANJCS 

34 82% 197 23,000 

34 6 GW FED MCL(µg/1) 

34 50% 3.3 94.1 0.05 GW MTCA B (µg/1) 

34 91% 6.7 262 1,000 GW GWQS (µg/1) 

34 0.02 GW MTCA 8 (µg/1) 

34 100% 38.553 2,130 

34 12% 1.2 I LI 0.3 - 2.9 SW FWC FED & SW FWA ST (µg/lJ 

34 100% 2,620 112,000 

34 II SW FWC FED & SW FWC ST (µg/1) 

34 91% 2.3 302 50 GW GWQS (µg/1) 

34 53% 2.5 35.3 

34 79% 4.2 343.12 2.5 SW MWA ST (µg/1) 

34 100% 689 75,800 300 GW ST SMCL (µg/1) 

Page I of 5 
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LEAD, TOTAL µg/1 16 

MAGNESIUM, TOTAL µg/1 34 

MANGANESE, TOT AL µg/1 34 

MERCURY, TOTAL µg/1 3 

NICKEL, TOT AL µg/1 15 

POTASSIUM, TOTAL µg/1 34 

SELENIUM, TOTAL µg/1 7 

SILVER, TOTAL µg/1 

SODIUM, TOTAL µg/1 33 

rHALLIUM, TOT AL µg/1 1 

VANADIUM, TOTAL µg/1 34 
ZINC.TOTAL µg/1 26 

1,2,4-TRICIILOROBENZENE µg/1 

1,2-DICI ILOROBENZENE µg/1 

1,3-DICI ILOROBENZENE µg/1 

1,4-DICHLOROBENZENE µg/1 

2,2'-OXYBIS( 1-CHLOROPROPANE) µg/1 

2.4,5-TRICI ILOROPI IENOL µg/1 

2,4,6-TRICllLOROPllENO!. µg/1 

2,4-DICHLOROPHENOL µg/1 

? .4-DIMETHYLPHENOL µg/1 

2,4-DINITROPHENOL µg/1 

2,4-DINITROTOLUENE µg/1 

?,6-DINITROTOLUENE µg/1 

'-CHLORONAPHTHALENE µg/1 

2-CllLOROPHENOL µg/1 

2-METHYLNAPHTHALENE µg/1 I 

"-METH YLP!-lENOL µg/1 3 

2-NITROANILINE µg/1 

?-NITROPHENOL µg/1 

3,3'-DICHLOROBENZIDINE µg/1 

3-NITROANILINE µg/1 

4,6-DINITRO-2-METHYLPHENOL µg/1 

4-BROMOPHENYL PHENYL ETHER µg/1 

Table 4-1 
Statistical Summary of Round 3 Groundwater Data 

Minimum Maximum 
Number of Frequency of Detected Detected Most Stringent Source of Most Stringent 

Samples Detection Value Value Action Level Action Level •· h 

34 47% 0.82 18.4 0.3- 12 SW FWC & MWC FED (µg/1) 

34 100% 2,330 43,300 

34 100% 34.4 7,700 50 GW ST SMCL (µg/1) 

34 9% 0.15 0.67 0.012 SW FWC FED (µg/1) 

34 44% 2.22 104 7.9 SW MWC ST (µg/1) 

34 100% 1,650 44,700 

34 21% 2.6 22.8 5 SW FWC FED (µg/1) 

34 0.16-1.2 SW FWA ST & SW MWA ST (µg/1) 

34 97% 11,183.43 3,200,000 

34 3% 3 3 2 GW FED MCL (µg/1) 

34 100% 2 2,360 112 GW MTCA B (µg/1) 

34 76% 8 216 26.4 - 76.6 SW FWC ST & SW MWC ST (µg/1) 

SEMIVOLA TILES 

5 70 GW FED MCL (µg/1) 

5 10 GW FED SMCL (µg/1) 

5 2,600 SW HH FED FISH (µg/1) 

5 1.82 GW MTCA B (µg/1) 

5 

5 1,600 GW MTCA B (µg/1) 

5 4 GW GWQS (µg/1) 

5 48 GW MTCA B (µg/1) 

5 110 SW MWC FED (µg/1) 

5 32 GW MTCA B (µg/1) 

5 0.1 GW GWQS (µg/lJ 

5 0.1 GW GWQS (µg/1) 

5 
5 80 GW MTCA B (µg/1) 

5 20% 0.4 0.4 

5 60% 75 3,900 800 GW MTCA B (µg/1) 

5 

5 

5 0077 SW HH FED FISH (µg/1) 

5 

5 

5 
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f4-CHLORO-3-METHYLPHENOL µg/1 

4-CHLOROANILINE µg/1 

4-CHLOROPHENYL PHENYL ETHER µg/1 

4-METHYLPHENOL µg/1 3 

4-NITROANILINE µg/1 

4-NITROPHENOL µg/1 

ACENAPHTHENE µg/1 I 

ACENAPHTHYLENE µg/1 

ANTHRACENE µg/1 I 

BENZO(A)ANTHRACENE µg/1 

BENZO(A)PYRENE µg/1 

BENZO(B)FLUORANTHENE µg/1 

BENZO(GHl)PERYLENE µg/1 

BENZO(K)FLUORANTHENE µg/1 

BENZYL BUTYL PHTHALATE µg/1 

BIS(2-CHLOROETHOXYJ METHANE µg/1 

BIS(2-CHLOROETHYL)ETHER µg/1 I 

81S(2-ETHYLHEXYL)PHTHALA TE µg/1 I 

CARBAZOLE µg/1 

DI-N-BUTYL PIITIIALATE µg/1 I 

Dl-N-OCTYL PHTIIALATE µg/1 I 

DIBENZO(A.H)ANTHRACENE µg/1 

DIBENZOFURAN µg/1 I 

DIETHYL PHTHALATE µg/1 I 

DIMETHYL PHTHALATE µg/1 

FLUORANTHENE µg/1 

FLUORENE µg/1 I 

I IEXACHLOROBENZENE µg/1 

1 IEXACHLOROBUTADIENE µg/1 

I IEXACf ILOROCYCLOPENT ADIENE µg/1 

I IEXACI ILOROETHANE µg/1 

INDENO( 1,2,3-CD)PYRENE µg/1 

!SOP! !ORONE µg/1 

N-NITROSO-Dl-N-PROPYLAMINE µg/1 

N-NITROSODIPHENYLAMINE µg/1 

Table 4-1 
Statistical Summary of Round 3 Groundwater Data 

Minimum Maximum 
Number of Frequency of Detected Detected Most Stringent Source of Most Stringent 

Samples Detection Value Value Action Level Action Level •· • 

5 

5 64 GW MTCA B (µg/1) 

5 

5 60% I JO 1,900 80 GW MTCA B (µg/1) 

5 

5 

5 20% 3 3 960 GW MTCA B (µg/1) 

5 

5 20% 0.4 0.4 4,800 GW MTCA B (µg/1) 

5 0.012 GW MTCA B (µg/1) 

5 0.008 GW GWQS (µg/1) 

5 0.012 GW MTCA B (µg/1) 

5 

5 0.012 GW MTCA B (µg/1) 

5 3,131.15 SW MTCA C (µg/1) 

5 

5 20% 5.5 5.5 0.04 GW MTCA B (µg/1) 

5 20% 45 45 5.9 SW HH FED FISH (µg/1) 

5 4,375 GW MTCA B (µg/1) 

5 20% I I 1,600 GW MTCA B (µg/1) 

5 20% 230 230 320 GW MTCA B (µg/1) 

5 0.012 GW MTCA B (µg/1) 

5 20% 0.8 0.8 

5 20% 48 48 12,800 GW MTCA B (µg/1) 

5 16,000 GW MTCA B (µg/1) 

5 225.44 SW MTCA C (µg/1) 

5 20% I I 640 GW MTCA B (µg/1) 

5 0.00077 SW HH FED FISH (µg/1) 

5 0.56 GW MTCA B (µg/1) 

5 50 GW FED MCL (µg/1) 

5 6.25 GW MTCA B (µg/1) 

5 0.012 GW MTCA B (µg/1) 

5 92.1 GW MTCA B (µg/1) 

5 0.01 GW GWQS (µg/1) 

5 16 SW HH FED FISH (µg/1) 
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NAPHTHALENE µg/1 

NITROBENZENE µg/1 

PENTACHLOROPHENOL µg/1 

PHENANTHRENE µg/1 I 

PHENOL µg/1 I 

PYRENE µg/1 I 

I, 1,1-TRICHLOROETHANE µg/1 I 

I, 1,2,2-TETRACHLOROETHANE µg/1 

I, 1,2-TRICHLOROETHANE µg/1 

1.1-DICHLOROETHANE µg/1 I 

1.1-DICHLOROETHENE µg/1 

1,2-DICHLOROETHANE µg/1 

1.2-DICHLOROETHENE (TOTAL) µg/1 I 

I ,2-DICI ILOROPROPANE µg/1 

2-BUTANONE µg/1 
1 -HEXANONE µg/1 

4-METHYL-2-PENTANONE µg/1 

ACETONE µg/1 2 

BENZENE µg/1 5 

llROMODICHLOROMETHANE µg/1 

llROMOFORM µg/1 

BROMOMETHANE µg/1 

~ARBON DISULFIDE µg/1 2 

CARBON TETRACHLORIDE µg/1 

Cl!LOROBENZENE µg/1 

-.:HLOROETHANE µg/1 

-.:HLOROFORM µg/1 

-.:HLOROMETHANE ftg/1 

CIS-1,3-DICHLOROPROPENE µg/1 

DIBROMOCHLOROMETHANE µg/1 

ETHYLBENZENE µg/1 2 

METHYLENE CHLORIDE µg/1 2 

STYRENE µg/1 

rETRACHLOROETHENE µg/1 

Table 4-1 
Statistical Summary of Round 3 Groundwater Data 

Minimum Maximum 
Number of Frequency of Detected Detected Most Stringent Source of Most Stringent 

Samples Detection Value Value Action Level Action Level •· h 

5 32 GW MTCA B (µg/1) 

5 8 GW MTCA B (µg/1) 

5 0.73 GW MTCA B (µg/1) 

5 20% 08 0.8 

5 20% 1,700 1.700 9,600 GW MTCA B (µg/1) 

5 20% 0.6 0.6 480 GW MTCA 8 (µg/1) 

VOLATILES 

4 25% 16 16 200 GW FED MCL (µg/1) 

4 0.22 GW MTCA B (µg/1) 

4 0.77 GW MTCA B (µg/1) 

4 25% 0.6 0.6 I GW GWQS (µg/1) 

4 O.D7 GW MTCA B (µg/1) 

4 0.48 GW MTCA B (µg/1) 

4 25% 0.3 0.3 70.0 GW FED MCL (µg/1)' 

4 0.6 GW GWQS (µg/1) 

4 4,800 GW MTCA B (µg/1) 

4 

4 400 GW MTCA B (µg/1) 

27 7% 200 I 1,000 800 GW MTCA 8 (µg/1) 

27 19% 2 600 I GW GWQS (µg/1) 

4 0.3 GW GWQS (µg/1) 

4 5 GW GWQS (µg/1) 

4 11.2 GW MTCA B (µg/1) 

4 50% I 900 800 GW MTCA B (µg/1) 

4 0.3 GW GWQS (µg/1) 

4 100 GW FED MCL (µg/1) 

4 

4 7 GW GWQS (µg/1) 

4 3.36 GW MTCA B (µg/1) 

4 

4 0.5 GW GWQS (µg/1) 

27 7% 9 33 700 GW FED MCL (µg/1) 

4 50% 15 8_300 5 GW FED MCL (µg/1) 

4 1.46 GW MTCA 8 (µg/1) 

4 0.8 GW GWQS (µg/1) 
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Table 4-1 
Statistical Summary of Round 3 Groundwater Data 

Minimum Maximum 
Number of Number of Frequency of Detected Detected Most Stringent Source of Most Stringent 

Parameter Units Detections Samples Detection Value Value Action Level Action Level•· h 

l'OLUENE µg/1 II 27 41% 0.4 670,000 1,000 GW FED MCL (µg/1) 

TRANS-1,3-DICHLOROPROPENE µg/1 4 

fRICf!LOROETHENE µgil 4 3 GW GWQS (µg/1) 

VINYL CHLORIDE µgil 4 0.02 GW GWQS (µg/1) 

XYLENE (TOTAL) µg/1 5 27 19% 0.7 400 10,000 GW FED MCL (µgil) 

' Source of the most stringent action level: 

GW FEDMCL Federal Maximum Contaminant Levels (MCLs) for Drinking Water (40 CFR 141 and 142) 

GW STSMCL Washington Stale Secondary Maximum Contaminant Levels (Stale MCLs) for Drinking Water (WAC 246-290) 

GWGWQS Washington Groundwater Quality Standards (WAC 173-200) 

GWMTCA B Washington Stale Model Toxic Control Act Cleanup Level Method B for Groundwater (WAC 173-340) 

SWMTCAC Washington Stale Model Toxic Control Act Cleanup Level Method C for Surface Water (WAC 173-340) 

SWMWCST Washington Water Quality Standards for Marine Water Chronic (WAC l73-20IA) 

SW FWCST Washington Water Quality Standards for Freshwater, Chronic (WAC 173-20IA) 

SWMWAST Washington Water Quality Standards for Marine Water Acute (WAC 173-20 I A) 

SWFWCST Washington Water Quality Standards for Freshwater, Acute (WAC 173-20IA) 

SW FWCFED Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water, Freshwater Chronic (40 CFR 131) 

SWMWCFED Federal Marine Chronic - Federal Waler Quality Criteria for Surface Waler, Marine Chronic (40 CFR 131) 

SW FWA FED Federal Waler Quality Criteria for Surface Water, Freshwater Acute (40 CFR 131) 

SW FMA FED Federal Water Quality Criteria for Surface Waler, Marine Acute (40 CFR 131) 

SW HI! FED FISH Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 131) 

b Background area samples collected from upgradient monitoring wells DM-IA and E3. 

' Sample-specific hardness may be used to calculate the most stringent action level. Thus, for a given analyle, the most stringent action level may be different for each sample. 

d The action level is for cis-1,2-dichloroelhene. 
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Monitoring Chemical 

Area Well Grouping 

Al A2 IORG 

Al A2 IORG 

Al A2 IORG 

Al A2 IORG 

Al A2 IORG 

Al A2 svo 

Al A9 IORG 

Al A9 IORG 

Al A9 IORG 

Al A9 IORG 

Al DM-3A IORG 

Al DM-3A IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B2 IORG 

A2 B4 IORG 

A2 B4 IORG 

A2 B4 IORG 

A2 B5 IORG 

A2 B5 IORG 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Result 

ARSENIC, TOT AL 41.25 

COPPER, TOTAL 12.55 B 

IRON, TOTAL 15,150 

MANGANESE, TOT AL 687 

VANADIUM, TOT AL 213.5 

BIS(2-CHLOROETHYL)ETHER 5.5 J 

ARSENIC, TOT AL 3.7 B 

COPPER, TOT AL 17.7 B 

IRON, TOTAL 10,200 

MANGANESE, TOT AL 826 

IRON, TOTAL 2,770 

MANGANESE, TOT AL 338 

CHROMIUM, TOTAL 73.2 

COPPER, TOT AL 181 

IRON, TOTAL 29,300 

LEAD, TOTAL 15 J 
MANGANESE, TOTAL 962 

MERCURY, TOTAL 0.15 B 

NICKEL, TOTAL 8.4 B 

VANADIUM, TOT AL 387 

ZINC, TOTAL 112 

COPPER, TOTAL I 1.9 B 

IRON, TOTAL 2,260 

MANGANESE, TOT AL 87.5 

ARSENIC, TOT AL 3.3 B 

IRON, TOTAL 8,040 

Most Stringent 

Units Action Level 

µg/1 0.05 

µg/1 2.5 

µg/1 300 

µg/1 50 

µg/1 112 

µg/1 0.0398 

µg/1 0.05 

µg/1 2.5 

µg/1 300 

µg/1 50 

µg/1 300 

µg/1 50 

µg/1 50 

µg/1 2.5 

µg/1 300 

µg/1 3.2 

µg/1 50 

µg/1 0.012 

µg/1 7.9 

µg/1 112 

µg/1 76.6 

µg/1 2.5 

µg/1 300 
µg/1 50 

µg/1 0.05 

µg/1 300 

Page 1 of8 

Source of Most Stringent 

Action Level • 

GW MTCA B (ftg/1) 
SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (ftg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

SW MW A ST (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW GWQS (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (ftg/1) 

SW MWC FED (µg/1) 
GW ST SMCL (µg/1) 

SW FWC FED (µg/1) 

SW MWC ST (µg/1) 

GW MTCA B (µg/1) 

SW MWC ST (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

GW MTCA B (µg/1) 

GW ST SMCL (µg/lJ 

TABLES3XLS 

T4-2 - Detect GW Results> AL 
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Monitoring Chemical 

Area Well Grouping 

A2 85 IORG 

A2 85 voe 

A2 86 IORG 

A2 86 IORG 

A2 86 IORG 

A2 DM-4 IORG 

A2 DM-4 IORG 

A2 DM-4 IORG 

A2 DM-5 CONY 

A2 DM-5 CONY 
A2 DM-5 IORG 

A2 DM-5 IORG 

A2 DM-5 IORG 

A2 DM-5 IORG 

A2 DM-5 IORG 

A2 DM-5 IORG 

A2 DM-5 IORG 

A2 DM-5 IORG 

A2 MW-20 CONY 

A2 MW-20 IORG 

A2 MW-20 IORG 

A2 MW-20 IORG 

A2 MW-20 IORG 

A3 Cl IORG 

A3 Cl IORG 

A4 HI IORG 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Result 
MANGANESE, TOTAL 299 

BENZENE 2 

COPPER, TOT AL 42.3 

IRON, TOTAL 11,900 

MANGANESE, TOTAL 310 

COPPER, TOT AL 5.1 B 

IRON, TOTAL 17,400 

MANGANESE, TOT AL 822 

NITRITE NITROGEN 1,100 

TOT AL DISSOLVED SOLIDS 5,300,000 

ARSENIC, TOTAL 51.4 

CHROMIUM, TOT AL 301 

COPPER, TOTAL 28 

IRON, TOTAL 31,300 

MANGANESE, TOT AL 624 

NICKEL, TOT AL 12.8 B 

VANADIUM, TOTAL 1,410 

ZINC, TOTAL 216 

pH {LAB) 5.9 

CADMIUM, TOTAL 1.2 B 

IRON, TOTAL 1,980 

LEAD, TOTAL 18.4 

MANGANESE, TOTAL 100 

IRON, TOTAL 11,800 

MANGANESE, TOT AL 328 

COPPER, TOTAL II.I B 

Most Stringent 

llnits Action Level 
µg/1 50 

µg/1 I 

µg/1 2.5 

µg/1 300 
µg/1 50 

µg/1 2.5 

µg/1 300 

µg/1 50 

µg/1 1,000 

µg/1 500,000 

µg/1 0.05 

µg/1 50 

µg/1 2.5 

µg/1 300 
µg/1 50 

µg/1 7.9 

µg/1 112 

µg/1 76.6 

-log+H 6.5 

Ilg/I 0.6 

µg/1 300 
µg/1 0.9 

µg/1 50 

µg/1 300 

Ilg/I 50 

µg/1 2.5 

Page 2 of8 

Source of Most Stringent 

Action Level ' 
GW ST SMCL (µg/1) 

GW GWQS (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

SW MW A ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW FED MCL (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 

GW GWQS (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

SW MWC ST (µg/1) 

GW MTCA B (µg/1) 

SW MWC ST (µg/1) 

GW GWQS (µg/1) 

SW FWC ST (µg/1) 

GW ST SMCL (µg/1) 

SW FWC ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

SW MWA ST (µg/1) 

TAIJl,f;SJ XI.S 

T4-2 - Detect GW Results> Al. 
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Monitoring Chemical 

Area Well Groupine. 
A4 HI IORG 

A4 HI IORG 

A4 HI IORG 

A4 HI0 IORG 

A4 HI0 IORG 

A4 1110 JORG 

A4 HI0 IORG 

A4 HI0 SVO 

A4 HI0 SVO 

A4 1110 voe 
A4 1110 voe 
A4 HI0 voe 
A4 HIO voe 
A4 HI0 voe 

A4 1111 IORG 

A4 1111 IORG 

A4 Hfl IORG 

A4 H II IORG 

A4 HII IORG 

A4 1111 IORG 

A4 HI! IORG 

A4 Hll SVO 

A4 HII SVO 

A4 1111 voe 
A4 HII voe 
A4 1111 voe 

A4 MW-12 CONY 

A4 MW-12 CONY 

A4 MW-12 IORG 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Result Units 
IRON, TOTAL 3,350 µg/1 

MANGANESE, TOT AL 130 µg/1 

NICKEL, TOTAL 8.8 B µg/1 

ARSENIC, TOT AL 18 µg/1 

COPPER, TOT AL 14.9 B µg/1 

IRON, TOTAL 20,500 µg/1 

MANGANESE, TOTAL 1,280 ftg/1 
4-METHYLPHENOL 180 µg/1 
BIS(2-ETHYLHEXYL)PHHIALATE 45 J µg/1 

ACETONE 11,000 J µg/1 

BENZENE 600 J µg/1 

CARBON DISULFIDE 900 J µg/1 
METHYLENE CHLORIDE 8,300 J µg/1 

TOLUENE 380,000 J µg/1 

ARSENIC, TOT AL 62.8 µg/1 

CHROMIUM, TOT AL 146 µg/1 

COPPER, TOT AL 71.2 µg/1 

IRON, TOTAL 74,900 µg/1 

LEAD, TOTAL 7 µg/1 

MANGANESE, TOTAL 3,870 µg/1 

VANADIUM, TOTAL 1,660 ftg/1 

2-METHYLPHENOL 3,900 µg/1 
4-METHYLPHENOL 1,900 µg/1 

BENZENE 73 J µg/1 

METHYLENE CHLORIDE 15 J µg/1 

TOLUENE 670,000 J µg/1 

pH (LAB) 6.3 -log+H 

TOT AL DISSOLVED SOLIDS 920,000 µg/1 
ARSENIC, TOTAL 26.9 µg/1 

Most Stringent 
Action Level 

300 

50 
7.9 

0.05 

2.5 

300 

50 

80 
5.9 
800 

I 
800 

5 
1,000 

0.05 

50 

2.5 

300 

2.4 

50 

112 

800 
80 

I 

5 
1,000 

6.5 
500,000 

0.05 
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Source of Most Stringent 

Action Level • 
GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

SW MWC ST {ftg/1) 

GW MTCA B (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW MTCA B (ftg/1) 
SW HH FED FISH (µg/1) 
GW MTCA B (µg/1) 
GW GWQS (µg/1) 

GW MTCA B (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (ftg/1) 

GW MTCA B (µg/1) 
GW GWQS (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW FWC ST (µg/1) 

GW ST SMCL (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 
GW MTCA B (µg/1) 

GW GWQS {µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (µg/1) 

GW GWQS (11g/l) 
GW GWQS (µg/1) 
GW MTCA B (µg/1) 

TABLESJXLS 

T4-2 • Detect G W Results > AL 
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Monitoring Chemical 

Area Well Groupin!! 
A4 MW-12 IORG 

A4 MW-12 IORG 

A4 MW-12 IORG 
A4 MW-12 IORG 

A4 MW-12 IORG 
A4 MW-12 svo 
A4 MW-12 voe 

A4 MW-13 IORG 

A4 MW-13 IORG 

A4 MW-13 IORG 

A4 MW-13 IORG 

A4 MW-14 CONY 

A4 MW-14 IORG 

A4 MW-14 IORG 

A4 MW-14 IORG 

A4 MW-14 IORG 

A4 MW-14 IORG 

A4 MW-14 IORG 

A4 MW-18 JORG 

A4 MW-18 JORG 

A4 MW-18 IORG 

A4 MW-18 JORG 

A4 MW-18 voe 

A4 MW-19 JORG 

A4 MW-19 JORG 

A4 MW-19 IORG 

A4 MW-19 voe 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Result 
COPPER, TOTAL 45.1 

IRON, TOTAL 75,800 

LEAD, TOTAL 4.3 
MANGANESE, TOT AL 3,130 

NICKEL, TOTAL 10.5 B 

4-METHYLPHENOL I 10 

BENZENE 5 

COPPER, TOTAL 8.8 B 

IRON, TOTAL 2,790 

MANGANESE, TOTAL 147 

THALLIUM, TOTAL 3 B 

TOTAL DISSOLVED SOLIDS 1,200,000 

ARSENIC, TOT AL 42.3 

COPPER, TOT AL 27.3 
IRON, TOTAL 65,200 

MANGANESE, TOT AL 4,250 

SELENIUM, TOT AL 7.9 

VANADIUM, TOT AL 297 

ARSENIC, TOTAL 33.9 

COPPER, TOTAL 27.8 

IRON, TOTAL 45,600 

MANGANESE, TOT AL 4,260 

TOLUENE 360,000 

COPPER, TOT AL 16.4 B 

IRON, TOTAL 12,900 

MANGANESE, TOTAL 782 

TOLUENE 1,400 

Most Stringent 

Units Action Level 
µg/1 2.5 
µg/1 300 
µg/1 1.4 
µg/1 50 

µg/1 7.9 
[Lg/I 80 

µg/1 I 

µg/1 2.5 
µg/1 300 
µg/1 50 
µg/1 2 

µg/1 500,000 

µg/1 0.05 
µg/1 2.5 
µg/1 300 
µg/1 50 
µg/1 5 
µg/1 112 

µg/1 0.05 

µg/1 2.5 

!Lg/I 300 
µg/1 50 
µg/1 1,000 

µg/1 2.5 
µg/1 300 
µg/1 50 
µg/1 1,000 

Page 4 of8 

Source or Most Stringent 

Action Level ' 
SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW FWC ST (!tg/1) 
GW ST SMCL (µg/1) 
SW MWC ST (µg/1) 

GW MTCA B (µg/1) 

GW GWQS (µg/1) 

SW MWA ST (ttg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW FED MCL (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (!tg/1) 
SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

SW FWC FED (!tg/1) 
GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

GW FED MCL (µg/1) 

SW MW A ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 
GW FED MCL (µg/1) 

TA!JIISJXLS 
T4-2 - Detect GW Results> AL 
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Monitoring Chemical 
Area Well Grouping 

AS DM-2A CONV 

AS DM-2A IORG 

A5 DM-2A IORG 

A5 DM-2A IORG 

A5 DM-2A IORG 

AS DM-2A IORG 

A5 DM-2A IORG 

AS DM-2A IORG 

A5 DM-8 CONY 

AS DM-8 IORG 

A5 DM-8 IORG 

AS DM-8 IORG 

A5 DM-8 IORG 

AS DM-8 IORG 

AS DM-8 IORG 

A5 116 IORG 

A5 116 IORG 

AS 116 IORG 

AS H6 IORG 

A5 H6 IORG 

AS H6 IORG 

AS H6 IORG 

AS MW-15 CONY 

AS MW-15 IORG 

AS MW-15 IORG 

AS MW-15 IORG 

A5 MW-15 IORG 

AS MW-15 IORG 

A5 MW-15 IORG 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Resull Units 
TOT AL DISSOLVED SOLIDS 1,600,000 11g/l 
CHROMIUM, TOTAL 56.67 µg/1 

COPPER, TOT AL 343.12 µg/1 

IRON, TOTAL 10,284.1 11g/l 
LEAD, TOTAL 6.98 J µg/1 

MANGANESE, TOTAL 2473 µg/1 

NICKEL, TOTAL 20.16 B µg/1 

VANADIUM, TOT AL 252.9 µg/1 

TOT AL DISSOLVED SOLIDS 3,000,000 µg/1 

ARSENIC, TOTAL 28.7 µg/1 

CHROMIUM, TOTAL 146 µg/1 

COPPER, TOTAL 44.8 µg/1 
IRON, .TOTAL S7,500 µg/1 

MANGANESE, TOTAL 5,690 µg/1 

VANADIUM, TOT AL 1,410 µg/1 

CHROMIUM, TOT AL 77.4 µg/1 

COPPER, TOT AL 167 µg/1 

IRON, TOTAL 13,700 µg/1 

LEAD, TOTAL 7 J µg/1 

MANGANESE, TOTAL 197 µg/1 

MERCURY, TOTAL 0.36 µg/1 

NICKEL, TOTAL 9.9 B µg/1 

TOTAL DISSOLVED SOLIDS 930,000 µg/1 

ARSENIC, TOTAL 13.522 µg/1 

COPPER, TOT AL 38.92 µg/1 

IRON, TOTAL 23,629.1 µg/1 

LEAD, TOTAL 9.60 µg/1 

MANGANESE, TOTAL 1,177.1 µg/1 
VANADIUM, TOTAL 261.9 µg/1 

Most Stringent 
Action Level 

500,000 

50 
2.5 

300 

3.2 

50 

7.9 

112 

500,000 

0.05 

50 

2.5 

300 

50 

112 

50 

2.5 

300 
1.4 

50 

0.012 

7.9 

500,000 

0.05 

2.5 

300 

1.3 

50 
I 12 
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Source of Most Stringent 
Action Level • 

GW GWQS (µg/1) 

GW GWQS (11g/l) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW MWC FED (µg/1) 

GW ST SMCL (µg/1) 

SW MWC ST (µg/1) 
GW MTCA B (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 
GW GWQS (µg/1) 

SW MW A ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW MTCA 8 (µg/1) 

GW GWQS (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 
SW FWC ST (µg/1) 

GW ST SMCL (µg/1) 

SW FWC FED (µg/1) 

SW MWC ST (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW FWC ST (µg/1) 

GW ST SMCL (µg/1) 
GW MTCA B (µg/1) 

TABLESJXLS 
T4-2 - Detect GW Results> AL 
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Monitoring Chemical 

Area Well Grouping 
AS MW-15 voe 

AS MW-16 IORG 

A5 MW-16 IORG 
AS MW-16 IORG 

AS MW-16 IORG 

AS MW-16 IORG 

AS MW-16 IORG 

AS MW-16 IORG 

AS MW-16 IORG 

AS MW-16 IORG 

AS MW-17 CONY 

AS MW-17 IORG 

AS MW-17 IORG 

AS MW-17 IORG 

AS MW-17 IORG 

AS MW-17 IORG 

A5 MW-17 IORG 

AS MW-17 IORG 

A5 MW-17 voe 

A6 DM-7 CONY 

A6 DM-7 IORG 

A6 DM-7 IORG 

A6 DM-7 voe 

A6 G3 IORG 

A6 G3 IORG 

A6 G3 IORG 

A6 G3 IORG 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Result Units 
TOLUENE 120,000 µg/1 

ARSENIC, TOTAL 94.1 µg/1 

CADMIUM, TOTAL 2 B µg/1 

CHROMIUM, TOT AL 302 µg/1 

COPPER, TOT AL 262 µg/1 
IRON, TOTAL 12,200 µg/1 

MANGANESE, TOTAL 305 µg/1 

NICKEL, TOTAL 104 µg/1 

SELENIUM, TOTAL 22.8 µg/1 

VANADIUM, TOT AL 2,360 µg/1 

TOT AL DISSOL YED SOLi DS 3,500,000 µg/1 

ARSENIC, TOT AL 49.6 µg/1 
CHROMIUM, TOTAL 130 µg/1 

COPPER, TOT AL 39.2 µg/1 

IRON, TOTAL 34,300 µg/1 
MANGANESE, TOTAL 7,700 µg/1 

SELENIUM, TOTAL 10.8 µg/1 

VANADIUM, TOT AL 1,290 µg/1 

TOLUENE 120,000 µg/1 

TOT AL DISSOL YEO SOLIDS 830,000 µg/1 

IRON, TOTAL 28,150 µg/1 

MANGANESE, TOT AL 3,545 µg/1 

BENZENE 3 µg/1 

ARSENIC, TOT AL 10 µg/1 

COPPER, TOTAL 15.4 B µg/1 
IRON, TOTAL 4,410 µg/1 

MANGANESE, TOTAL 435 µg/1 

Most Stringent 

Action Level 
1,000 

0.05 

0.7 

50 

2.5 
300 

50 

7.9 

s 
112 

S00,000 

0.05 
50 

2.5 
300 
50 

5 

112 
1,000 

500,000 

300 

50 
I 

0.05 

2.5 
300 

50 
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Source of Most Stringent 

Action Level • 
GW FED MCL (µg/1) 

GW MTCA B (µg/1) 
SW FWC ST (µg/1) 

GW GWQS (µg/1) 

SW MWA ST (µg/1) 
GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

SW MWC ST (µg/1) 

SW FWC FED (fig/I) 
GW MTCA B (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 
GW GWQS (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

SW FWC FED (µg/1) 

GW MTCA B (µg/1) 

GW FED MCL (µg/1) 

GW GWQS (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (11g/l) 
GW ST SMCL (µg/1) 

TABLESJ.Xt,S 

7'4-2 - Detect GW Re.111/rs > A/, 
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Monitoring Chemical 
Area Well Grouping 
A6 H9 CONY 

A6 H9 IORG 

A6 H9 IORG 
A6 119 IORG 

A6 ll9 IORG 

A6 H9 IORG 

A6 H9 IORG 

A6 H9 IORG 
A6 119 IORG 

A6 H9 IORG 

A7 GI IORG 

A7 GI IORG 

A7 GI IORG 

A7 GI IORG 

A7 GI IORG 

A7 GI IORG 

A7 GI IORG 

A9 A4 IORG 

A9 A4 IORG 

A9 A4 IORG 

A9 BIA IORG 

A9 BIA IORG 

A9 BIA IORG 

A9 BIB IORG 

A9 BIB IORG 

A9 BIB IORG 

BG DM-IA IORG 

Table 4-2 
Constituents Detected Above Action Levels in Groundwater in Round 3 

Parameter Result Units 
TOT AL DISSOLVED SOLIDS 620,000 µg/1 
CADMIUM, TOT AL II.I ftg/1 
COPPER, TOT AL 281 µg/1 
IRON, TOTAL 14,800 µg/1 

LEAD, TOTAL 9.5 J µg/1 
MANGANESE, TOT AL 887 µg/1 
MERCURY, TOTAL 0.67 µg/1 

NICKEL, TOT AL 24.3 B µg/1 
VANADIUM, TOTAL 121 µg/1 

ZINC, TOTAL 186 µg/1 

ARSENIC, TOTAL 29.5 ftg/1 
COPPER, TOTAL 17.3 B µg/1 
IRON, TOTAL 71,600 µg/1 
LEAD, TOTAL 7.1 µg/1 

MANGANESE, TOT AL 1,000 µg/1 
SELENIUM, TOT AL 6.9 µg/1 

ZINC, TOTAL 129 J µg/1 

IRON, TOTAL 23,900 µg/1 

MANGANESE, TOT AL 1,260 µg/1 

SELENIUM, TOT AL 5.5 ftg/1 

ARSENIC, TOT AL 5.2 B µg/1 
IRON, TOTAL 10,700 µg/1 

MANGANESE, TOT AL 386 µg/1 

ARSENIC, TOTAL 3.3 B µg/1 

COPPER, TOT AL 19.5 B µg/1 

IRON, TOTAL 689 µg/1 

COPPER, TOT AL 4.42 B µg/1 

Most Stringent 
Action Level 

500,000 

1.7 

2.5 

300 

3.2 

50 

0.012 

7.9 
112 

76.6 

0.05 

2.5 

300 

3.2 

50 

5 

76.6 

300 

50 

5 

0.05 

300 

50 

0.05 

2.5 

300 

2.5 

Page 7 of8 

Source of Most Stringent 
Action Level • 

GW GWQS (ftg/1) 
SW FWC ST (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW MWC FED (µg/1) 

GW ST SMCL (µg/1) 

SW FWC FED (µg/1) 

SW MWC ST (µg/1) 

GW MTCA B (µg/1) 
SW MWC ST (µg/1) 

GW MTCA B (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW MWC FED (µg/1) 

GW ST SMCL (µg/1) 

SW FWC FED (ftg/1) 
SW MWC ST (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

SW FWC FED (µg/1) 

GW MTCA B (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW MTCA B (µg/1) 

SW MWA ST (µg/1) 

GW ST SMCL (µg/1) 

SW MW A ST (µg/1) 

TABUS3.XLS 
T4-2 - Detect GW Results> AL 
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Table 4-2 

Constituents Detected Above Action Levels in Groundwater in Round 3 
Page 8 of8 

Monitoring Chemical Most Stringent Source of Most Stringent 

Area Well Grouoine Parameter Result Units Action Level Action Level • 

BG DM-IA IORG IRON, TOTAL 4,779.1 J µg/1 300 GW ST SMCL (µg/1) 

BG DM-IA IORG MANGANESE, TOTAL 52.4 J 11gll 50 GW ST SMCL (fig/I) 

BG E3 IORG COPPER, TOT AL 4.2 B µg/1 2.5 SW MWA ST (µg/1) 

BG E3 IORG IRON, TOTAL 15,400 µg/1 300 GW ST SMCL (11g/l) 

BG E3 IORG MANGANESE, TOTAL 239 µg/1 50 GW ST SMCL (µg/1) 

' Source of the most stringent action level: 

GW FEDMCL Federal Maximum Contaminant Levels (MC Ls) for Drinking Water (40 CFR I 41 and 142) 

GW ST SMCL Washington State Secondary Maximum Contaminant Levels (State MCLs) for Drinking Water (WAC 246-290) 

GWGWQS Washington Groundwater Quality Standards (WAC 173-200) 

GW MTCAB Washington State Model Toxic Control Act Cleanup Level Method B for Groundwater (WAC 173-340) 

SW MTCAC Washington State Model Toxic Control Act Cleanup Level Method C for Surface Water (WAC 173-340) 

SW MWCST Washington Water Quality Standards for Marine Water Chronic (WAC 173-201 A) 

SW FWCST Washington Water Quality Standards for Freshwater, Chronic (WAC 173-201 A) 

SWMWA ST Washington Water Quality Standards for Marine Water Acute (WAC 173-20 I A) 

SW FWC ST Washington Water Quality Standards for Freshwater, Acute (WAC 173-201A) 

SW FWC FED Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water, Freshwater Chronic (40 CFR 131) 

SW MWCFED Federal Marine Chronic - Federal Water Quality Criteria for Surface Water, Marine Chronic (40 CFR 131) 

SW FWA FED Federal Water Quality Criteria for Surface Water, Freshwater Acute (40 CFR 13 I) 

SW FMA FED Federal Water Quality Criteria for Surface Water, Marine Acute (40 CFR 131) 

SW 1111 FED FISH Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 131) 

B = Reported value is below Contract-Required Detection Limit, but greater than the instrument detection limit. 

D = Compound identified in an analysis at a secondary dilution factor. 

J = Estimated value. 

CONV = Conventional parameters 

IORG = Inorganic chemicals 

SVO = Scmivolatile organic compounds 
VOC = Volatile organic compounds 

TABLESJXLS 
T4-2- Delee! GW Res11/Js > AL 
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Well No. Parameter 
E3 ANTIMONY 

A2 ARSENIC 

A4 ARSENIC 
A9 ARSENIC 
BIA ARSENIC 
BIB ARSENIC 
82 ARSENIC 
84 ARSENIC 

B5 ARSENIC 
86 ARSENIC 
Cl ARSENIC 
DM-IA ARSENIC 
DM-18 ARSENIC 
DM-2A ARSENIC 
DM-28 ARSENIC 

DM-3A ARSENIC 
DM-3B ARSENIC 
DM-4 ARSENIC 
DM-5 ARSENIC 
DM-6 ARSENIC 
DM-7 ARSENIC 
DM-8 ARSENIC 

E3 ARSENIC 
GI ARSENIC 

m ARSENIC 

Ill ARSENIC 
116 ARSENIC 
119 ARSENIC 
1110 ARSENIC 

1111 ARSENIC 
MW-12 ARSENIC 
MW-14 ARSENIC 

MW-15 ARSENIC 
MW-16 ARSENIC 
MW-17 ARSENIC 

MW-18 ARSENIC 
82 BERYLLIUM 

DM-2A BERYLLIUM 

DM-5 BERYLLIUM 
DM-8 BERYLLIUM 

Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds I, 2, or 3 

Round I Round 2 

Units Total Dissolved Total 
µg/1 69.3 ND 25.5 BJ 
µg/1 43 49.9 -----
µg/1 10.1 2.3 B -----
µg/1 13.6 ND -----
µg/1 3.2 B ND -----
Ilg/I ND ND -----
µg/1 13.6 4.5 B -----
µg/1 2.4 B ND -----
µg/1 12.45 2.75 B -----

µg/1 5.6 B ND -----
Jig/I 22.1 13.5 -----
µg/1 31.6 B 2 B -----
µg/1 22 23.85 -----

Jig/I 26. I 22.4 -----
11g/l 15.2 16.9 -----
11g/l 16.8 4 B -----
µg/1 13.2 13.9 -----
µg/1 2.1 B ND -----
µg/1 56.8 31.6 -----
µg/1 21.7 20.3 -----

µg/1 17.9 10.6 -----
µg/1 43.4 42.9 -----
Jig/I 131 22 B -----
Jig/I 32.05 5.15 B -----
µg/1 56.5 18.3 B -----
Jig/I 6.1 B ND -----
Jig/I 26.3 9.3 B -----
µg/1 68.9 52.4 -----
Jqyl 11.2 9.6 B -----
µg/1 56.4 43.3 B -----
Jig/I 24.5 33.4 -----
Jig/I ----- ----- -----
J1g/l ----- ----- -----

Jlg/1 ----- ----- -----
Jig/I ----- ----- -----
Jlg/1 ----- ----- -----
fig/I 2.4 B ND -----
Jig/ 5.9 5.9 -----
Jig/I 9.9 9.9 -----
µg/1 6.2 6.2 -----

AL 
Round 3 Exceedances 

Total in Round 3 
ND 

41.25 X 
ND 

3.7 B X 
5.2 B X 
3.3 B X 

ND 
ND 

3.3 B X 

ND 
ND 
ND 
-----

ND 

-----
ND 
-----

ND 

51.4 X 
-----

ND 
28.7 X 

ND 
29.5 X 

10 X 
ND 
ND 
ND 

18 X 
62.8 X 
26.9 X 
42.3 X 
13.52 X 
94.1 X 

49.6 X 
33.9 X 

ND 
ND 

ND 
ND 

New AL 
Excecdances Most Stringent 

in Round 3 Action Level 
6 

0.05 
0.05 
0.05 
0.05 

X 0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

X 0.05 
X 0.05 
X 0.05 
X 0.05 
X 0.05 

0.02 
0.02 

0.02 
0.02 

Page I of 7 

Source or Most Stringent Action Level• 
GW FED MCL (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (11g/l) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 

GW MTCA B (11g/l) 
GW MTCA B (Jig/I) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 

GW MTCA B (Jig/I) 
GW MTCA B (Jig/I) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 

GW MTCA B (Jig/I) 
GW MTCA B (µg/1) 
GW MTCA B (J,g/1) 

1.IJ//.I-SJ.\/5 

7l-J-1f()R(i 
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Well No. Parameter 
E3 BERYLLIUM 

G3 BERYLLIUM 

119 BERYLLIUM 

Hll BERYLLIUM 

E3 CADMIUM 

119 CADMIUM 

MW-16 CADMIUM 

MW-20 CADMIUM 

82 CHROMIUM 

DM-2A CHROMIUM 

DM-5 CIIROMIUM 

DM-8 CHROMIUM 

E3 CIIROMIUM 

G3 CIIROMIUM 

116 CHROMIUM 

119 CHROMIUM 

1111 CIIROMIUM 

MW-16 CHROMIUM 

MW-17 CHROMIUM 

A2 COPPER 

A4 COPPER 

A9 COPPER 

BIA COPPER 

BIB COPPER 

82 COPPER 

114 COPPER 

85 COPPER 

116 COPPER 

Cl COPPER 

DM-IA COPPER 

DM-2A COPPER 

DM-3A COPPER 

DM-4 COPPER 

DM-5 COPPER 

DM-6 COPPER 

DM-8 COPPER 

E3 COPPER 

GI COPPER 

G3 COPPER 

111 COPPER 

Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds 1, 2, or 3 

Round I Round 2 

Units Total Dissolved Total 
µg/1 7.4 ND ND 

µg/1 4.3 8 ND -----
µg/1 3.7 B 2.5 8 -----
µg/1 3.8 8 2.5 B -----
µg/1 8.1 ND -----
µg/1 ND ND -----
µg/1 ----- ----- -----
µg/1 ----- ---- ----
µg/1 105.5 29.7 -----
µg/1 148 149 -----
µg/1 353 365 -----
µg/1 144 153 -----
µg/1 240 ND ----
µg/1 135 15.3 -----
µg/1 98 35.6 -----
µg/1 154 62.3 -----
µg/1 88.9 95.1 -----
µg/1 ----- ----- -----
11gil ----- ----- -----
µg/1 37.5 ND -----
11g/l 50 ND -----
µg/1 119 ND -----
µg/1 21.9 8 ND -----
µg/1 22.5 8 19.3 B -----

µg/1 4290 8.4 8 -----
µg/1 11.7 8 6.4 B -----
µg/1 96.6 ND -----
µg/1 304 ND -----

Jog/I 66.9 ND -----
µg/1 52.5 ND -----
µg/1 226 58 -----

Jtg/1 94.4 ND -----
11g/l 11.3 8 ND -----
11g/l 47.3 49.9 -----

Jtg/1 54.7 9.6 8 -----
Jig/I 43.7 34.8 -----
µg/1 459 ND -----
11g/l 92.6 5.9 8 -----
µg/1 224 5.4 B -----
µg/1 39.9 II B -----

AL 
Round 3 Exceedances 

Total in Round 3 
ND 

ND 

ND 

ND 

ND 

I I.I X 
2 B X 

1.2 8 X 
73.2 X 
56.7 X 

301 X 
146 X 

ND 

12.4 

77.4 X 
36.1 

146 X 
302 X 
130 X 
12.6 B X 

ND 

17.7 B X 
ND 

19.5 B X 
181 X 

11.9 B X 
ND 

42.3 X 
ND 

4.4 B X 
343.1 X 

ND 

5.1 B X 
28 X 

-----
44.8 X 

4.2 B X 
17.3 B X 
15.4 B X 
II.I 8 X 

New AL 
Exceedances Most Stringent 

in Round 3 Action Level 
0.02 

0.02 

0.02 

0.0Z 

• 1.2, .. 2.9 

X •o.s, •• 1.1 

X 0.7 

X 0.6 

50 

50 

50 

50 

50 

50 
50 

50 

50 
X 50 

X 50 
2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 
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Source of Most Strine:ent Action Level• 
GW MTCA 8 (µg/1) 

GW MTCA 8 (µg/1) 

GW MTCA 8 (µg/1) 

GW MTCA B (µg/1) 

SW FWC ST (•RJ Dissolved, .. R1&3 Total)(µg/1) 

SW FWC ST ('RI Dissolved, .. Rl&3 Total)(µg/1) 

SW FWC ST (11g/l) 

SW FWC ST (µg/1) 

GWGWQS(µg/1) 

GWGWQS(µg/1) 

GW GWQS (µg/1) 

GWGWQS(µg/1) 

GW GWQS (µg/1) 

GW GWQS (µg/1) 

GWGWQS(µg/1) 

GW GWQS (µg/1) 

GWGWQS(µg/1) 

GWGWQS(µg/1) 

GW GWQS (µg/1) 

SW MWA ST (11g/l) 

SW MWA ST(11g/l) 

SW MWA ST (Jtg/1) 

SW MWA ST (µg/1) 

SW MWA ST (11g/l) 

SW MWA ST(l1g/l) 

SW MWA ST(11g/l) 

SW MWA ST(µg/1) 

SW MWA ST (µg/1) 

SW MWA ST (11g/l) 

SW MWA ST (µg/1) 

SW MWA ST (µg/1) 

SWMWAST(µg/1) 

SW MWA ST (µg/1) 

SW MWA ST (µg/1) 

SW MWA ST (µg/1) 

SW MWA ST(µg/1) 

SW MWA ST(µg/1) 

SW MWA ST (µg/1) 

SW MWA ST (11g/l) 

SW MWA ST (11g/l) 

7./!IUSJ \"/_\. 

f./.J - 7/IJ//(i 
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Well No. Parameter 
116 COPPER 

119 COPPER 

1110 COPPER 

1111 COPPER 

MW-12 COPPER 

MW-13 COPPER 
MW-14 COPPER 

MW-15 COPPER 
MW-16 COPPER 
MW-17 COPPER 
MW-18 COPPER 

MW-19 COPPER 

A2 IRON 
/\4 IRON 

A9 IRON 

ll 1 A IRON 
BIB IRON 

82 IRON 

84 IRON 

85 IRON 
ll6 IRON 

Cl IRON 

OM-IA IRON 

DM-18 IRON 

DM-2A IRON 

DM-28 IRON 

DM-3A IRON 

DM-38 IRON 

DM-4 IRON 

DM-5 IRON 

DM-6 IRON 

DM-7 IRON 

DM-8 IRON 

EJ IRON 

GI IRON 

GJ IRON 

HI IRON 

116 IRON 

119 IRON 

HI0 IRON 

Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds 1, 2, or 3 

Round I Round 2 

llnits Total Dissolved Total 
µg/1 179 20.8 B -----
,,g/1 306 15.3 B -----
µg/1 26.3 ND -----
µg/1 22.7 B 9.5 B -----
µg/1 84.1 ND ----
µg/1 ----- ----- -----
µg/1 ----- ----- -----
µgn ----· ----- -----
µg/1 ----- ----- -----
µg/1 ----- ----- -----

µg/1 ----- ----- -----
,,g11 ----- ----- -----
11g/l 47.800 37,400 -----

µg/1 56,000 45,200 -----
Jlg/1 69,300 930 -----
µg/1 13,600 1,530 -----

µg/1 907 507 -----
µg/1 61,000 14,800 -----
µg/1 4,480 240 -----
,,gn 37,400 4,950 -----
µg/1 25,800 9,750 -----
,,g/1 46,700 11,100 -----
µg/1 75,400 185 -----

pg/I 1,270 516 -----
,,g/1 8,570 8,050 -----
11gll 471 277 -----
µg/1 36,700 1,860 -----
11gll 1,060 618 -----
µgll 25,300 24,200 -----
µg/1 53,500 53,900 -----
11g/l 13,700 7,490 -----
µg/1 48,550 40,300 -----
µg/1 80,900 79,400 -----
µg/1 409,000 17,700 -----
pg/1 7.1,650 43,050 -----
µg/1 104,000 6,720 -----

pg/1 19,900 2,7!0 -----
pg/I 4.1,400 8,560 -----
pg/I 80,600 9,380 -----
11gll 13,600 8,990 -----

AL 
Round 3 Exccedances 

Total in Round 3 
167 X 
281 X 
14.9 B X 
71.2 X 
45.1 X 

8.8 B X 
27.3 X 
38.9 X 
262 X 

39.2 X 
27.8 X 
16.4 B X 

15,150 X 
23,900 X 
10,200 X 
10,700 X 

689 X 
29,300 X 
2,260 X 
8,040 X 

11,900 X 
11,800 X 
4,779 J X 

-----
10,284 X 

-----
2,770 X 

-----
17,400 X 
31,300 X 

-----
28,150 X 
57,500 X 
15,400 X 
71,600 X 
4,410 X 
3,350 X 

13,700 X 
14,800 X 
20,500 X 

New AL 
Exceedances Most Stringent 

in Round 3 Action Level 
2.5 

2.5 

2.5 

2.5 

2.5 

X 2.5 

X 2.5 

X 2.5 

X 2.5 

X 2.5 

X 2.5 

X 2.5 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 
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Source of Most Strine:cnt Action Level 11 

SW MWA ST (µg/1) 

SW MWA ST(µg/1) 

SW MWA ST (µg/1) 

SW MWA ST(µg/1) 

SW MWA ST (µg/1) 

SW MWA ST (11gll) 

SW MWA ST(11g/1) 

SW MWA ST (µg/1) 

SW MWA ST(µg/1) 

SW MWA ST (µg/1) 

SW MWA ST(l1g/1) 

SW MWA ST(11g/l) 

GW ST SMCL (µgll) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (11gll) 

GW ST SMCL (µgn) 

GW ST SMCL (11g/l) 

GW ST SMCL (µg/1) 

GW ST SMCL (11gn) 

GW ST SMCL (11gil) 

GW ST SMCL (11gll) 

GW ST SMCL (µg/1) 

GW ST SMCL (11g/l) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µgn) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

7.W/.J-~\-J .\15 

·1-1-J - 11/JJUI 
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Well No. Parameter 
Hit IRON 

MW-12 IRON 

MW-13 IRON 

MW-14 IRON 

MW-15 IRON 

MW-16 IRON 

MW-17 IRON 

MW-18 IRON 

MW-19 IRON 

MW-20 IRON 

A2 LEAD 

A4 LEAD 

A9 LEAD 

BIA LEAD 

BIB LEAD 

B2 LEAD 

B4 LEAD 

B5 LEAD 

ll6 LEAD 

Cl LEAD 

DM-IA LEAD 

DM-lll LEAD 

DM-2A LEAD 

DM-3A LEAD 

DM-38 LEAD 

DM-8 LEAD 

E3 LEAD 

GI LEAD 

G.l LEAD 

HI LEAD 

116 LEAD 

119 LEAD 

1110 LEAD 

1111 LEAD 

MW-12 LEAD 

MW-15 LEAD 

MW-20 LEAD 

A2 MANGANESE 

A4 MANGANESE 

A9 MANGANESE 

Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds 1, 2, or 3 

Round I Round 2 Round J 

Units Total Dissolved Total Total 
µg/1 92.400 82,100 ----- 74.900 

µg/1 69,000 63,200 ----- 75,800 

µg/1 ----- ----- ----- 2,790 

11g~ ----- ----- ----- 65,200 

µg/1 ----- ----- ----- 23.629 

µg/1 ---- ----- ----- 12,200 

pg/I ----- ----- ----- 34,300 

11g/l ----- ----- ----- 45,600 

µg/1 ----- ---- ----- 12,900 

µg/1 ----- ----- ----- 1,980 

µg/1 7.3 ND ----- ND 

µg/1 9.8 ND ----- ND 

µg/1 23.8 ND ----- 1.4 B 

µg/1 4.5 ND ----- ND 

pg/I 24 8.9 ----- ND 

µg/1 174.5 ND ----- I 5 J 

11g/I 3.4 ND ----- ND 

11gil 16.65 ND ----- ND 

µg/1 7.8 ND ----- ND 

11g/l 13.4 ND ----- I B 

pg/I 46.8 ND ----- 1.65 B 

11gil 2.75 8 2.3 8 ----- -----
,,g11 ND 3.1 ----- 6.98 J 

µg/1 3 I.I ND ----- ND 

11g~ 3.6 2 8 ----- -----

pg/I 4.8 4.7 ----- 2.5 BJ 

pg/I 84.7 ND ----- ND 

1,gn 27.95 ND ----- 7.1 

µg/1 29.7 ND ----- ND 
,,g!I 7.4 ND ----- 1.4 IJJ 

pg/I 9 ND ----- 7 J 

pg/I 28.8 ND ----~ 9.5 J 

11g/I 3.6 ND ----- ND 

pg~ 4.2 2.6 B ----- 7 

µgn 7.1 2.7 8 ----- 4.3 

µgn ----- ----- ----- 9.6 

µg/1 ----- ----- ----- 18.4 

µg/1 1,500 1,390 ----- 687 

µg/1 1,700 1,660 ----- 1,260 

JI~ 1,960 419 ----- 826 

AL New AL 

Exceedances Exceedances Most Stringent 

in Round J in Round 3 Action Level 
X 300 

X 300 

X X 300 

X X 300 

X X 300 

X X 300 

X X 300 

X X 300 

X X 300 

X X 300 

'1.8, "2.2 

3.2 

'0.8, "2.1 

'2.6. "3.2 

0.3 

X '1.6, "3.2 

•o.8. "0.9 

•o.I ... 1.8, •u1,9 

•o.6, .. , .2 

• 1.8, ••3_2 

•1.2, "3.2 

•0.2, "0.3 

X X 3.2 

•o.6, "1.8 

0.8 

3.2 

3.2 

X 3.2 

•1.2, "3.2 

•I," 1.9 

X •o.8. "1.4 

X '1.7, "3.2 

*2.7, "3.1 

X '2.7, "2.4 

X '1.5, "1.4 

X X 1.3 

X X 0.9 

X 50 

X 50 

X 50 
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Source of Most Stringent Action Level• 
GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 

GW ST SMCL (pg/I) 

GW ST SMCL (µg/1) 

GW ST SMCL (11g/l) 

GW ST SMCL (11g/l) 

GW ST SMCL (µg/1) 

SW FWC ST ('RI Dissolved. "RI&3 Total) (11g/l) 

SW MWC FED (µg/1) 

SW FWC ST ('RI Dissolved, "Rl&3 Total) (µg/1) 

'SW FWC ST(Rl Dissolved). "SW MWC FED (RI&3 Total) (11g/l) 

SW FWC ST (µg/1) 

'SW FWC ST (RI Dissolved), "SW MWC FED (Rl&3 Total) (11gll) 

SW FWC ST ('RI Dissolved, "Rl&3 Total) {pg/I) 

SW FWC ST ('RI Dissolved, "RI Total, '"R3 Total) {µgll) 

SW FWC ST ('RI Dissolved, "Rl&3 Total) (11g/l) 

'SW FWC ST (RI Dissolved), "SW MWC FED (Rl&3 Total) {pg/I) 

'SW FWC ST(Rl Dissolved), "SW MWC FED (RI&3 Total) {i1g/l) 

SW FWC ST ('RI Dissolved, "Rl&3 Total) (11g/l) 

SW MWC FED (µg/1) 

SW FWC ST ('RI Dissolved, "RI &3 Total) (11g/l) 

SW FWC ST (µg/1) 

SW MWC FED (µg/1) 

RI Dissolved= SW FWC ST, RI &3 Total = SW MWC FED (11g/l) 

SW MWC FED (µg/1) 

'SW FWC ST (RI Dissolved), "SW MWC FED (R 1&3 Total)(pg/1) 

SW FWC ST ('RI Dissolved, "Ri&3 Total) (11g/I) 

SW FWC ST ('RI Dissolved, "RI &3 Total) (µg/1) 

'SW FWC ST(RI Dissolved), "SW MWC FED (RI&.l Total) (pg/I) 

SW FWC ST ('RI Dissolved, "RI&3 Total) (11g/I) 

SW FWC ST ('RI Dissolved, "Rl&3 Total) (11g/I) 

SW FWC ST ('RI Dissolved, "RI&3 Total) (11g/l) 

SW FWC ST {µg/1) 

SW FWC ST (µg/1) 

GW ST SMCL {µg/1) 

GW ST SMCL (11gil) 

GW ST SMCL (µg/1) 

1.I/IHX!.\f_\· 

J.J.J. 7f(}R(j 
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Well No. Parameter 
IJIA MANGANESE 
BIil MANGANESE 
82 MANGANESE 
114 MANGANESE 

85 MANGANESE 
86 MANGANESE 
Cl MANGANESE 
DM-IA MANGANESE 
lJM-2A MANGANESE 
DM-2B MANGANESE 
DM-3A MANGANESE 
DM-4 MANGANESE 
DM-5 MANGANESE 
DM-6 MANGANESE 
DM-7 MANGANESE 
DM-8 MANGANESE 
E3 MANGANESE 

GI MANGANESE 

G3 MANGANESE 
HI MANGANESE 
116 MANGANESE 

H9 MANGANESE 

1110 MANGANESE 
1111 MANGANESE 
MW-12 MANGANESE 

MW-13 MANGANESE 
MW-14 MANGANESE 

MW-15 MANGANESE 
MW-16 MANGANESE 
MW-17 MANGANESE 

MW-18 MANGANESE 
MW-19 MANGANESE 
MW-2D MANGANESE 
A9 MERCURY 

82 MERCURY 

OM-IA MERCURY 

DM-2A MERCURY 

E3 MERCURY 

G3 MERCURY 

116 MERCURY 

Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds 1, 2, or 3 

Round I Round 2 

Unils Total Dissolved Tola( 
pg/I 518 415 -----
µg/1 51 42 -----
µg/1 1,010 532 -----
µgn 98 77 ----
µg/1 337 146 -----
µg/1 431 274 -----
µg/1 573 297 -----
µg/1 405 61 -----
µg/1 348 340 -----

µg/1 68 67 ----
pg/I 694 246 ----
µg/1 782 814 -----

µg/1 717 734 -----
µg/1 417 283 -----
µg/1 3.125 2,895 -----
µg/1 6,280 6,250 ----

µg/1 3,140 238 -----
µg/1 1,140 993 -----
µg/1 1,990 673 -----

µg/1 261 105 -----
µg/1 561 245 -----
µg/1 1,190 497 -----
µg/1 1.120 1,030 -----

µg/1 4,050 3,730 -----
µg/1 2,400 2,330 -----
µgn ----- ----- -----
µgll ----- ----- -----
fig/I ----- ----- -----
1,gn ----- ----- -----
fig/I ----- ----- -----
fig/I ----- ----- -----
11gn ----- ----- -----
µg/1 ----- ----- -----
11gil 0.22 ND -----
pg/I 4.7 ND -----
µg/1 0.21 ND -----

µg/1 0.2 ND -----
11g/l 0.5 ND -----
µg/1 0.49 ND -----

pg/I 0.45 ND -----

AL 
Round 3 Exceedances 

Tolal in Round 3 
386 X 

34 
962 X 

88 X 
299 X 
310 X 
328 X 

52 J X 
247 X 

-----
338 X 
822 X 
624 X 

-----
3,545 X 
5,690 X 

239 X 
1,000 X 

435 X 
130 X 
197 X 
887 X 

1,280 X 
3,870 X 
3,130 X 

147 X 
4,250 X 
1,177 X 

305 X 
7,700 X 
4,260 X 

782 X 
10D X 

ND 
0.15 ll X 

ND 
ND 
ND 

ND 
0.36 X 

New AL 
Exceedances Most Stringent 
in Round 3 Action Level 

50 

50 

50 
50 
50 
50 
50 
50 

50 
50 
50 

50 
50 
50 

50 
50 
50 
50 
50 

50 
50 

50 
50 
50 
50 

X 50 
X 50 
X 50 
X 50 
X 50 

X 50 

X 50 
X 50 

0.012 

0.012 
D.012 
0.012 
0.012 
0.012 
0.012 
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Source of Most Strineent Action Level • 
GW ST SMCL (11g/l) 
GW ST SMCL (pg/I) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (11g/l) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (11g/l) 
GW ST SMCL (µg/1) 

GW ST SMCL (11g/l) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

GW ST SMCL (µgll) 
GW ST SMCL (11gll) 
GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 

GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (µg/1) 
GW ST SMCL (11g/l) 
GW ST SMCL (11g/l) 
GW ST SMCL (µg/1) 
SW FWC FED (µgn) 
SW FWC FED (pg/I) 
SW FWC FED (µg/1) 
SW FWC FED (µg/1) 
SW FWC FED (µgll) 

SW FWC FED (µg/1) 
SW FWC FED (µg/1) 

7.WIJ.~\·1.\15 

TJ-J-1/0/lri 
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Well No. Parameter 
H9 MERCURY 
A2 NICKEL 

A4 NICKEL 

A9 NICKEL 
BIA NICKEL 
82 NICKEL 

BS NICKEL 

B6 NICKEL 
Cl NICKEL 

OM-IA NICKEL 
DM-2A NICKEL 
DM-3A NICKEL 
DM-5 NICKEL 

E3 NICKEL 
GI NICKEL 

GJ NICKEL 

Ill NICKEL 
116 NICKEL 
119 NICKEL 
MW-12 NICKEL 
MW-16 NICKEL 

A4 SELENIUM 

GI SELENIUM 
MW-14 SELENIUM 

MW-16 SELENIUM 
MW-17 SELENIUM 
DM-5 SILVER 
MW-13 THALLIUM 

A2 VANADIUM 

A9 VANADIUM 

B2 VANADIUM 

BS VANADIUM 

Cl VANADIUM 

DM-IA VANADIUM 
DM-2A VANADIUM 

DM-3A VANADIUM 

DM-S VANADIUM 
DM-8 VANADIUM 

EJ VANADIUM 

GJ VANADIUM 

Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds 1, 2, or 3 

Round 1 Round Z 

Units Total Dissolved Total 
µg/1 0.87 ND -----
11g/l 24.9 B ND -----
µg/1 37.2 B ND -----
µg/1 48.7 ND -----

µg/1 20.7 B ND -----
11g/l 85.95 ND -----
µg/1 42.4 ND -----
µg/1 26.6 B ND -----
11g/l 55 ND -----
11g/l 67.9 ND -----
µg/1 ND ND -----
pg/I 64.3 ND -----
µg/1 40.4 43.2 -----
11g/l 358 ND -----
µg/1 64.7 31.1 B -----
µg/1 93.7 ND -----
µg/1 ND ND -----
µg/1 34.6 B ND -----
µg/1 74.7 ND -----
µg/1 37.1 B 32 B -----
µg/1 ----- ----- -----
11g/l ND ND -----
µg/1 ND ND -----

µg/1 ----- ----- -----
pg/I ----- ----- -----
µg/1 ----- ----- -----
µg/1 21.5 23.5 -----
pg/I ----- ----- -----
11g/l 134 82.3 -----
pg/I 161 ND -----
pg/I 267.5 157 -----
µg/1 207.5 102 -----
µg/1 152 22.7 B -----
11g/l 224 ND -----
pg/I 1.330 1,300 -----
µg/1 119 ND -----
µg/1 1,630 1,670 -----
µg/1 1,340 1,390 -----
µg/1 860 12.7B 13.3 BJ 

rig/I 545 104 -----

AL 
Round J £xceedances 

Total in Round J 
0.67 X 

ND 

ND 
6.7 B 

ND 

8.4 B X 
ND 
ND 
ND 

2.2 B 
20.2 B X 

ND 

12.8 B X 
ND 
ND 
ND 

8.8 B X 
9.9 B X 

24.3 B X 
10.5 B X 
104 X 
5.5 X 
6.9 X 
7.9 X 

22.8 X 
10.8 X 

ND 
3 B X 

213.5 X 
23.7 B 
387 X 

72 
27.7 B 
14.3 

252.9 X 
4.3 B 

1,410 X 
1,410 X 

9.9 8 

72.2 

New AL 
Exceedances Most Stringent 

in Round J Action Level 
0.012 

7.9 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 

X 7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
X 7.9 

7.9 

7.9 
7.9 

X 7.9 

X 5 
X 5 
X 5 

X 5 
X 5 

1.2 
X 2 

112 
112 
112 

112 
112 
112 

112 
112 
112 

112 
112 
112 
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Source of Most Strin~ent Action Level• 
SW FWC FED (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 

SW MWC ST (11g/l) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (11g/l) 
SW MWC ST (µg/1) 
SW MWC ST (11g/l) 
SW MWC ST (µg/1) 

SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 

SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) ' 
SW MWC ST (µg/1) 
SW MWC ST (µg/1) 
SW FWC FED (11g/l) 
SW FWC FED (µg/1) 
SW FWC FED (11g/l) 
SW FWC FED (µg/1) 
SW FWC FED (µg/1) 
SW MWA ST {µg/1) 
GW FED MCL (µg/1) 
GW MTCA B (µg/1) 

GW MTCA B (rig/I) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (11g/l) 
GW MTCA B (µg/1) 
GW MTCA B {µg/1) 
GW MTCA B (µg/1) 
GW MTCA B (µg/1) 

7:1/l/.f5J.\fS 
I.J.j."/j(I//(; 
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Table 4-3 
Action Level Exceedances for Inorganic Constituents in Groundwater in Rounds l, 2, or 3 

AL New AL 
Round I Round 2 Round 3 Exceedances Exceedances 

Well No. Parameter Units Total Dissolved Total Total in Round 3 in Round 3 
H6 VANADIUM µg/1 132 62,2 ----- 45.8 8 

119 VANADIUM Jig/I 717 469 ----- 121 X 

1111 VANADIUM µg/1 901 945 ----- 1,660 X 

MW-14 VANADIUM µg/1 ---- ----- ----- 297 X X 

MW-15 VANADIUM Jig/I ----- ----- ----- 262 X X 
MW-16 VANADIUM µg/1 ----- ----- ----- 2,360 X X 

MW-17 VANADIUM µg/1 ----- ----- ----- 1,290 X X 

A9 ZINC µg/1 102 ND ----- 16.7 B 

82 ZINC µg/1 1,605 13.9 B ----- 112 X 

Cl ZINC µg/1 95.9 ND ----- 23.4 

DM-IA ZINC µg/1 94.8 ND ----- I 1.0 B 

DM-3A ZINC µg/1 98.8 ND ----- 15.2 B 

DM-5 ZINC µg/1 18.8 B 20 ----- 216 X X 

E3 ZINC Jig/I 487 ND ----- 12.2 B 

GI ZINC µg/1 847.5 70.55 ----- 129 J X 

G3 ZINC Jig/I 209 ND ----- ND 

H6 ZINC µg/1 73 19 B ----- 31.5 

H9 ZINC µg/1 194 80.7 ----- 186 X 

ND ~ Compound analyzed for but not detected. 

'---=Compound not analyzed for in this round. 
B = Reported value is less than Contract Required Detection Limit or estimated quantitation limit but greater than the instrument detection limit. 

J c: Reported value is an estimated quantity because quality control criteria were not met. 

Source of the mosl stringenl action level: 
GW FEDMCL Federal Maxim urn Contaminant Levels (MCLs) for Drinking Water (40 CFR 141 and 142) 

GW STSMCL Washington State Secondary Maximum Contaminant Levels (Stale MCLs) for Drinking Water (WAC 246-290) 

GWGWQS Washington Grotmdwater Quality Standards (WAC 173-200) 

GWMTCA B Washington State Model Toxic Control Act Cleanup Level Method B for Groundwater (WAC 173-340) 

SW MTCA C Washington State Model Toxic Control Act Cleanup Level Method C for Surface Water (WAC 173-.140) 

SWMWCST Washington Water Quality Standards for Marine Water Chronic (WAC 17.1-21 A) 

SWFWC ST Washington Water Quality Standards for Freshwater. Chronic (WAC 173-21 A) 

SWMWAST Washington Water Quality Standards for Marine Waler Acute (WAC 17.1-21 A) 

SW FWC ST Washington Water Quality Standards for Freshwater, Acute (WAC 173-2 IA) 

SW FWC FED Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water, Freshwater Chronic (40 CFR 131) 

SWMWCFED Federal Marine Chronic - Federal Water Quality Criteria for Surface Water, Marine Chronic (40 CFR 131) 

SWFWA FED Federal Water Quality Criteria for Surface Water, Freshwater Acute (40 CFR 131) 

SW FMA FED Federal Water Quality Criteria for Surface Water, Marine Acute (40 CFR 131) 

SW JUI FED FIS Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 131) 

Most Stringent 

Action Level 
112 

112 

112 

112 

112 

112 

112 

•46.5, .. 76.6 

76.6 

76,6 

•62.4, ''76.6 

•39_7, "76.6 

76.6 

76.6 

76.6 

'62.1, "76.6 

•47_), "70.8 

76.6 

Page 7 or7 

Source or Most Strim?:ent Action Level"' 
GW MTCA B (µg/1) 

GW MTCA B (pg/I) 

GW MTCA B (µg/1) 

GW MTCA 8 (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (Jig/I) 

SW MWC ST ('RI Dissolved, "Rl&3 Total) (11g/l) 

SW MWC ST (Jig/I) 

SW MWC ST (µg/1) 

'SW FWC ST (RI Dissolved), usw MWC ST(Rl&.1 Total) (Jog/I) 

SW MWC ST ('RI Dissolved, "Rl&3 Total) (µg/1) 

SW MWC ST (µg/1) 

SW MWC ST (11g/l) 

SW MWC ST(J1g/1) 

•sw FWC ST (RI Dissolved), "SW MWC ST(Rl&.1 Total) (11g/l) 

SW MWC ST ('RI Dissolved, "Rl&3 Total) (Jtg/1) 

SW MWC ST (µg/1) 

1.1m1-.~1.,n 

J.I.J.1J()/l(i 
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Sample No. Parameter 

I 
DM-5 NITRITE NITROGEN 

A2 FORMALDEHYDE 

A4 FORMALDEHYDE 

A9 FORMALDEHYDE 

B4 FORMALDEHYDE 

B6 FORMALDEHYDE 

DM-IA FORMALDEHYDE 

DM-1B FORMALDEHYDE 

DM-4 FORMALDEHYDE 

DM-7 FORMALDEHYDE 

DM-8 FORMALDEHYDE 

E3 FORMALDEHYDE 

G3 FORMALDEHYDE 

H9 FORMALDEHYDE 

HI0 FORMALDEHYDE 

HII FORMALDEHYDE 

MW-12 FORMALDEHYDE 

I 
MW-12 4,4'-DDD 

MW-12 ENDOSULFAN I 

MW-12 ENDOSULF AN SULFATE 

I 
HII 2-METHYLPHENOL 

MW-12 2-METHYLPHENOL 

HI0 4-METHYLPHENOL 

Hll 4-METHYLPHENOL 

Table 4-4 

Other Action Level Exceedances in Groundwater in Rounds 1, 2, or 3 " 

Most Stringent 

Units Round I Round 2 Round 3 Action Level 

CONVENTIONALS 

µg/1 ND ----- 1,100 1,000 

FORMALDEHYDE 

µg/1 450 ----- ----- 1.46 

µg/1 73 ----- ----- I .46 

µg/1 290 ----- ----- 1.46 

µg/1 32 ----- ----- 1.46 

µg/1 160 ----- ----- 1.46 

µg/1 37 ........... ----- 1.46 

µg/1 51.5 ----- ----- 1.46 

µg/1 350 ----- ----- 1.46 

µg/1 210 ----- ----- I .46 

µg/1 52 ----- ----- 1.46 

µg/1 47 ----- ............ 1.46 

µg/1 200 ----- ----- 1.46 

µg/1 64 ----- ----- 1.46 

µg/1 270 ----- ----- 1.46 

µg/1 69 ----- ----- 1.46 

µg/1 230 ----- ----- 1.46 

PESTICIDES 

µg/1 0.07 J ----- ----- 0.00084 

µg/1 0.04 J ----- ........... 0.0087 

µg/1 0.06 J ----- ----- 0.056 

SEMIVOLATILES 

µg/1 1,900 D 1,800 3,900 800 

µg/1 1,100 D Detection Detection 800 

µg/1 130 D ----- 180 80 

µg/1 1,600 D 1,100 1,900 80 

Page 1 of3 

Source of 

Most Stringent Action Level b 

GW FED MCL (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (~tg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

SW HH FED FISH (µg/1) 

SW MWC ST (µg/1) 

SW FWC ST (~tg/1) 

GW MTCA B (11g/l) 

GW MTCA B (11g/l) 

GW MTCA B (µg/1) 

GW MTCA B (µg/1) 

7A/i/,/:SJ XIS 
t./-./- 71)//(; 
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Table 4-4 

Other Action Level Exceedances in Groundwater in Rounds 1, 2, or 3 • 

Most Stringent 

Sample No. Parameter Units Round 1 Round 2 Round 3 Action Level 

MW-12 4-METHYLPHENOL µg/1 760 D Detection 110 80 
DM-2A c BENZO(A)PYRENE µg/1 I J ----- ----- 0.008 

DM-5 c BENZO(A)PYRENE µg/1 6 J ----- ----- 0.008 

G3° BENZO(A)PYRENE µg/1 2 J ----- ----- 0.008 

HIJ BENZO(A)PYRENE µg/1 7 J ND ND 0.008 
A2c BIS(2-CHLOROETHYL)ETHER µg/1 2 J 5 J I J 0.0398 

BIB C BIS(2-ETHY LHEXYL)PHTHALATE µg/1 6 J ----- ----- 5.9 

HIO BIS(2-ETHYLHEXYL)PHTHALATE µg/1 16 ----- 45 J 5.9 

Hll BIS(2-ETHY LHEXYL)PHTHALATE µg/1 53 DJ ND ND 5.9 

MW-12 BIS(2-ETHYLHEXYL)PHTHALATE µg/1 ND 32 ND 5.9 

HIO PENTACHLOROPHENOL µg/1 5 J ----- ND 0.7292 

VOLATILES 

A2c I, 1-DICHLOROETHANE µg/1 2 ----- Detection I 

HI0 ACETONE µg/1 ND ............ 11,000 J 800 

Hll ACETONE µg/1 56,000 JD ND Detection 800 

BS BENZENE µg/1 5 ----- 2 I 

DM-7 BENZENE µg/1 2 I 3 I 

HI0 BENZENE µg/1 36 J ND 600 J I 

Hll BENZENE µg/1 230 ND 73 J I 

MW-12 BENZENE µg/1 ND ND 5 I 

HIO CARBON DISULFIDE µg/1 ND ----- 900 J 800 

HIO METHYLENE CHLORIDE µg/1 ND ----- 8,300 J 5 

Hit METHYLENE CHLORIDE µg/1 57 ND 15 J 5 

HI TOLUENE µg/1 ND 1,200 ND 1,000 

HIO TOLUENE µg/1 300,000 D 240,000 380,000 J 1,000 

Hit TOLUENE µg/1 600,000 D 340,000 J 670,000 J 1,000 

MW-12 TOLUENE µg/1 84,000 D 4,000 Detection 1,000 

MW-14 TOLUENE µg/1 ----- 3,400 Detection 1,000 

Page 2 of 3 

Source of 

Most Stringent Action Level b 

GW MTCA B (µg/1) 

GW GWQS (µg/1) 

GW GWQS (~1g/l) 

GW GWQS (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 

SW HH FED FISH (µg/1) 

SW HH FED FISH (µg/1) 

SW HH FED FISH (µg/1) 

SW HH FED FISH (µg/1) 

GW MTCA B (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 

GW MTCA B (~tg/1) 

GW GWQS (µg/1) 

GW GWQS (µg/1) 

GW GWQS (µg/1) 

GW GWQS (µg/1) 

GW GWQS (µg/1) 

GW MTCA B (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (µg/1) 

GW FED MCL (rig/I) 

/Ali/.J:'.\'J.,'(! . .I' 
IC/-./ - /t/1/U 
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Table 4-4 

Other Action Level Exceedances in Groundwater in Rounds 1, 2, or 3 • 
Page 3 of3 

Most Stringent Source of 

Sample No. Parameter Units Round t Round 2 Round 3 Action Level Most Stringent Action Level b 

MW-15 TOLUENE µg/1 ----- 99,000 120,000 1,000 OW FED MCL (µg/1) 

MW-16 TOLUENE µg/1 ----- 1,100 Detection 1,000 OW FED MCL (µg/1) 

MW-17 TOLUENE µg/1 ----- 120,000 120,000 1,000 OW FED MCL (µg/1) 

MW-18 TOLUENE µg/1 ----- 56,000 360,000 1,000 OW FED MCL (µg/1) 

MW-19 TOLUENE µg/1 ----- 9,400 1,400 1,000 OW FED MCL (µg/1) 

ND = Compound analyzed for but not detected. 
--- = Compound not analyzed for in this round 
Detection = Compound detected at concentration below the action level. 
D = Compound identified in an analysis at a secondary dilution factor. 
1 = Estimated value. 

• Does not include exceedances of naturally occurring parameters that are expected in this type of environment (i.e., chloride, TDS, and pH), as discussed in the RFI Report. 

" Source of the most stringent action level: 
GWFEDMCL Federal Maximum Contaminant Levels (MCLs) for Drinking Water (40 CFR 141 and 142) 

GW ST SMCL Washington State Secondary Maximum Contaminant Levels (State MCLs) for Drinking Water (WAC 246-290) 

GWGWQS Washington Groundwater Quality Standards (WAC 173-200) 

GW MTCA B Washington State Model Toxic Control Act Cleanup Level Method B for Groundwater (WAC 173-340) 
SW MTCAC Washington State Model Toxic Control Act Cleanup Level Method C for Surface Water (WAC 173-340) 

SW MWCST Washington Water Quality Standards for Marine Water Chronic (WAC I 73-201A) 

SW FWC ST Washington Water Quality Standards for Freshwater, Chronic (WAC 173-20 I A) 

SW MWA ST Washington Water Quality Standards for Marine Water Acute (WAC 173-20 I A) 

SW FWC ST Washington Water Quality Standards for Freshwater, Acute (WAC 173-201A) 

SW FWC FED Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water, Freshwater Chronic (40 CFR 131) 

SW MWC FED Federal Marine Chronic - Federal Water Quality Criteria for Surface Water, Marine Chronic ( 40 CFR 131) 
SW FWA FED Federal Water Quality Criteria for Surface Water, Freshwater Acute ( 40 CFR 131) 

SW FMA FED Federal Water Quality Criteria for Surface Water, Marine Acute (40 CFR 131) 

SW HH FED FISH Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 131) 

Outside the toluene plume area. All other exceedances are within the toluene plume area. 

1A/IUSJ..\'f,S 

T.I-~ - 7(//1(; 
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Table 4-5 

Volatile and Semivolatile Organic Compounds Detected in Groundwater 
Below Action Levels in Round 3 

Source of Most 

Monitoring Round 3 Standard Project Most Stringent Stringent 
Parameter Units Well Result Qualifier Qualifier Action Level Action Level • 

SEMIVOLA TILES 

2-METHYLNAPHTHALENE µg/1 B6 0.4 J D NAL NAL 

2-METHYLPHENOL µg/1 MW-12 75 D 800 GW MTCA B (µg/1) 

2-METHYLPHENOL µg/1 HIO 520 D 800 GW MTCA B (µg/1) 

ACENAPHTHENE µg/1 B6 3 J D 960 GW MTCA B (µg/1) 

ANTHRACENE µg/1 B6 04 J D 4,800 GW MTCA B (µg/1) 

DI-N-BlITYL PHTHALA TE µg/1 MW-12 I J D 1,600 GW MTCA B (µg/1) 

DI-N-OCTYL PHTHALATE µg/1 HI0 230 D 320 GW MTCA B (µg/1) 

DIBENZOFURAN µg/1 B6 0.8 J D NAL NAL 

DIETHYL PHTHALA TE µg/1 HI0 48 J D 12.800 GW MTCA B (µg/1) 

FLVORENE µg/1 B6 I J D 640 GW MTCA B (µg/1) 

PHENANTHRENE µg/1 B6 0.8 J D NAL NAL 

PHENOL µg/1 Hll 1700 D 9,600 GW MTCA B (µg/1) 

PYRENE µg/J B6 0.6 J D 480 GW MTCA B (µg/1) 

VOLATILES 

1, I, I-TRICHLOROETHANE µg/1 HII 16 J D 200 GW FED MCL (µg/1) 

1, 1-DICHLOROETHANE µg/1 A2 0.6 J D 1 GW GWQS (µg/1) 

1,2-DICHLOROETHENE (TOT AL) µg/1 A2 0.3 J D 70 GW FED MCL (µg/1) 

ACETONE µg/1 HJ] 200 J D 800 GW MTCA B (µg/1) 

CARBON DISULFIDE µg/1 Hll I J D 800 GW MTCA B (µg/1) 

ETHYLBENZENE µg/1 MW-12 9 D 700 GW FED MCL (µg/1) 

:::THYLBENZENE µg/1 Hll 33 J D 700 GW FED MCL (µg/1) 

TOLUENE µg/1 DM-3B 04 J D 1,000 GW FED MCL (µg/1) 

TOLUENE µg/1 MW-12 45 D 1,000 GW FED MCL (µg/1) 

TOLUENE µg/1 MW-14 4 D 1,000 GW FED MCL (µg/1) 

TOLUENE µg/l MW-16 690 D 1,000 GW FED MCL (µg/1) 

TOLUENE µg/1 B5 15 D 1,000 GW FED MCL (µg/1) 

XYLENE (TOTAL) µg/1 MW-12 17 D 10,000 GW FED MCL (µg/1) 

XYLENE (TOTAL) µg/1 MW-14 0.7 D 10,000 GW FED MCL (µg/1) 

XYLENE (TOTAL) µg/1 MW-20 0.9 D 10,000 GW FED MCL (µg/1) 

XYLENE (TOT AL) µe/1 HI0 400 J D 10,000 GW FED MCL (µg/1) 

XYLENE (TOT AL) µg/1 HI! 56 J D I0,000 GW FED MCL (uell) 
• Source of the most stringent action level: 

GWFEDMCL Federal Maximum Contaminant Levels (MCLs) for Drinking Water (40 CFR 141 and 142) 

GWSTSMCL Washington State Secondary Maximum Contaminant Levels {State MCLs) for Drinking Water (WAC 246•290) 

GWGWQS Washington Groundwater Quality Standards (WAC 173-200) 

GWMTCA B Washington State Model Toxic Control Act Cleanup Level Method B for Groundwater (WAC 173-340) 

SWMTCAC Washington State Model Toxic Control Act Cleanup Level Method C for Swface Water (WAC 173-340) 

SWMWCST Washington Water Quality Standards for Marine Water Chronic (WAC l73-201A) 

SWFWCST Washington Water Quality Standards for Freshwater, Chronic (WAC l73-20IA) 

SWMWAST Washington Water Quality Standards for Marine Water Acute (WAC 173-201A) 

SWFWCST Washington Water Quality Standards for Freshwater. Acute (WAC l73-201A) 

SWFWCFED Federal Freshwater Chronic- Federal Water Quality Criteria for Surface Water, Freshwater Chronic (40 CFR 131) 

SWMWCFED Federal Marine Chronic. Federal Water Quality Criteria for Surface Water, Marine Chronic (40 CFR 13 l) 

SWFWA FED Federal Water Quality Criteria for Surface Water, Freshwater Acute (40 CFR 131) 

SWFMAFED Federal Water Quality Criteria for Surface Water, Marine Acute ( 40 CFR 131) 

SW HH FED FISH Federal Water Quality Criteria for the Consumpnon of Organisms Only (40 CFR 131) 

NAL = No action level. 

D = Compound identified in an analysis at a secondary dilution factor. 

J = Estimated value. 
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Table 4-6 
Comparison of Toluene Concentrations in Wells MW-12, 

MW-14, MW-18, and MW-19 

Toluene Concentration 
Monitoring Well" (µg/1) 

Round 1 Round 2 Round 3 

MW-12 84,000 4,000 45 

MW-18 Not installed 56,000 360,000 

MW-14 Not installed 3,400 4 

MW-19 Not installed 9,400 1,400 

aThe wells shown in this table are screened in the upper portion of the Upper Aquifer. 

Table 4-7 
Comparison of Toluene Concentrations in Wells Hl, MW-13, and MW-16 

Toluene Concentration 
(µg/1) 

Monitoring W ell3 Round 1 Round 2 Round 3 

HJ Not detected 1,200 not detected 

MW-13 Not installed 630 not detected 

MW-16 Not installed 1,100 690 

aThe wells shown in this table are screened in the lower portion of the Upper Aquifer. 

sea1002B875.wp5 

seal 002B875.wp5/l 
10/9/95 
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Table 4-8 
Statistical Summary of Seep Data 

Page I of? 

Number of Number of Frequency o Minimum Maximum !\lost Stringent Source of Most Stringent No. of Samples A hove 
Parameter Units Detections Samples Detection Detected Value Detected Value Action Level Action Level • Action Lc,·cl 

GllAJACOLS/RESIN ACIDS 

4,5.6-TRICHLOROGUAIACOL µg/1 7 

4,5-OICHLOROGUAIACOL 11g/l 7 

4-CIILOROGUAIACOL µg/1 7 

9,10-DICIILOROSTEARIC ACID µg/1 7 

ABIETIC ACID µg/1 7 

DEIIYDROABIETIC ACID µg/1 7 

DICIILORODEIIYDROABIETIC ACID µg/1 7 

'oUAIACOL µg/1 7 
SOl'IMARIC ACID µg/1 7 

JNOLEIC ACID µg/1 7 

)LEIC ACID/LINOLENIC ACID µg/1 7 

'ALllSTRIC ACID µg/1 7 

SANORACOPIMARIC ACID µg/1 7 

rETRACI ILOROGUAIACOL µg/1 7 

rRICIILOROSYRINGOL µg/1 7 

VANILLIN µg/1 7 

CONVENTIONALS 

/\LKALINITY (AS CAC03) mg/I 7 7 100% 68 980 

!!CARBONATE (FROM ALKALINITY) mg/I 7 7 100% 68 980 

CARBONATE (FROM ALKALINITY) mg/I 7 

..:IILORIDE mg/I 7 7 100% 2,900 9,100 

NITRATE NITROGEN mg/I 7 7 100% 01 ()47 

NITRITE NITROGEN mg/I I 7 14% 0.08 0 08 

NITROGEN. KJELDAIIL mg/I 6 7 86% 0.14 2.2 

l'IIOSl'IIORUS mg/I 5 7 71% 0 21 1.6 

SULFATE mg/I 7 7 100% 130 1,200 

SULFIDE ASS mg/I 7 

roTAL OISSOL VED SOLIDS mg/I 7 7 100% 1,900 17,000 

l'OTAL ORGANIC CARBON mg/I 7 7 100% 1.6 160 

FORMALDEHYDE 

ALDEIIYDE µg/1 I 7 14% 24 24 

HERBICIDES" 

1 .4.5-TRICHLOROPIIENOXYACETIC ACID 11g/l 3 
1,4-DICI ILOROPIIENOXYACETIC ACID µg/1 3 

INORGANICS 

!ALUMINUM, TOTAL 11g/l 7 7 100% 361 59,550 

ANTIMONY. TOTAL µg/1 7 2,592.590 SW MTCA C (µg/1) 

ARSENIC, TOTAL µg/1 I 7 14% 31 31 0.14 SW 1111 FED FISH (µg/1) I 

IA/IUS./ .\1.S 
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Number of Number of 
Parameter llnits Detections Samples 

BARIUM, TOTAL µg/1 7 7 
BERYLLIUM, TOTAL µg/1 I 7 

CADMIUM, TOTAL µg/1 2 7 

CALCIUM, TOTAL h µg/1 5 5 

CHROMIUM VI' µg/1 9 

CHROMIUM, TOTAL µg/1 I 7 

COBALT, TOTAL µg/1 2 7 
COPPER, TOTAL µg/1 I 7 

LEAD, TOTAL µg/1 I 7 

MAGNESIUM, TOTAL' µg/1 5 5 

MERCURY, TOTAL µg/1 I 7 

NICKEL, TOTAL µg/1 I 7 

POTASSIUM, TOTAL b µg/1 5 5 

SELENIUM, TOTAL µg/1 7 
SILVER, TOTAL µg/1 7 

SODIUM, TOTAL" µg/1 s 5 
THALLIUM, TOTAL µg/1 7 
TIN, TOTAL µg/1 7 
VANADIUM, TOTAL µg/1 7 7 

ZINC, TOTAi. µg/1 I 7 

DIMETIIOATE µg/1 3 

DISULFOTON µg/1 3 

ETHYL PARATHION µg/1 3 

FAMPIIUR µg/1 3 

METHYL PARATIIION ftg/1 3 

O.O,O-TRIETI IYLl'I IOSPHOROTI IIOATE µg/1 3 

PIIORATE µg/1 3 

l"ETRAETHYL DITIIIOPYROPIIOSPI IATE µg/1 3 

TIIIONAZIN µg/1 3 

i\ROCLOR-1016 µg/1 3 

AROCLOR-1221 µg/1 3 

i\ROCLOR-1232 µg/1 3 

AROCLOR-1242 µg/1 3 

i\ROCLOR-1248 µg/1 3 

AROCLOR-1254 µg/1 3 

i\ROCLOR-1260 µg/1 3 

4,4'-DDD µg/1 3 

4,4'-DDE µg/1 3 

Table 4-8 
Statistical Summary of Seep Data 

Frequency ol Minimum Maximum 
Detection Detected Value Detected Value 

100% 4 5448 174 
14% 0.89 0.89 
29% 2.1 11.6 

100% 15,011.816 168,000 

14% 201.5 201.5 
29% 2.9 55.5 
14% 202.5 202.5 

14% 44.05 44.05 

100% 46,585.412 541,000 

14% 0.65 0.65 
14% 70 70 

100% 30,611.465 211,000 

100% 693,175 965 5,190,000 

100% 2.8 400 

14% 222.5 222.5 

PESTICIDES/PCRs h 

Most Stringent 
Action Level 

1.98 
1.9 - 8 

II 
408.5 - 405,000 

2.5 
3.2 

0.012 
7.9 

5 
1.2 

6.3 

76 6 

0.013 

0.000045 

0.000045 

0.00084 
0.00059 

Source of Most Stringent 

Action Level • 

SW MTCA C (µg/1) 
SW FWC ST & SW MWC ST (ftg/1) 

SW FWC FED (µg/1) 

SW FWC ST & SW MTCA C (µg/1) 

SW MW/\ ST(µg/1) 
SW MWC FED (µg/1) 

SW FWC FED (µg/1) 
SW MWC ST (µg/1) 

SW FWC FED (ftg/1) 
SW MW/\ ST (µg/1) 

SW 1111 FED FISH {µg/1) 

SW MWC ST (µg/1) 

SW FWC ST (ftg/1) 

SW 1111 FED FISH (µg/1) 

SW 1111 FED FISH (µg/1) 

SW HH FED FISH (µg/1) 

SW HII FED FISH (µg/1) 

Pngc 2 of7 

No. ofSampks Above 

Action Le,·cl 

I 

I 

I 
I 

I 
I 

I 

J: 1/!US✓ .\'/ .. \' 
T~-8 - Set'J) Sum11u11y 
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[ 
Number of Number of 

Parameter Units Detections Samples 
4,4'-DDT µg/1 3 
ALDRIN µg/1 3 
ALPHA-CHLORDANE µg/1 3 
Bl IC-ALPHA µg/1 3 

Bl IC-BETA µg/1 3 
BIIC-DELTA µg/1 3 
BIIC-GAMMA(LINDANE) µg/1 3 

Cl ILOROBENZILA TE µg/1 3 

DIALLAH: µg/1 3 
DIELDRIN µg/1 3 

ENDOSULFAN I µg/1 3 
ENDOSULFAN II µg/1 3 
ENDOSULFAN SUI.FATE µg/1 3 
ENDRIN µg/1 3 
,NORIN ALDEHYDE µg/1 3 
JAMMA-CIILORDANE µg/1 3 
IEPTACI !LOR µg/1 3 
IEPT ACIILOR EPOXIDE µg/1 3 

SODRIN µg/1 3 
EPONE µg/1 3 

"1ETI IOXYCI !LOR µg/1 3 

OXAPIIENE µg/1 3 

1,2,4,5-TETRACHLOROBENZENE µg/1 7 

1,2,4-TRICI ILOROBENZENE µg/1 7 

1,2-DICIILOROBENZENE µg/1 7 

1,3-DICHLOROBENZENE µg/1 7 

1,3-DINITROBENZENE µg/1 7 

1,4-DICHLOROBENZENE µg/1 7 

1,4-NAPIITIIOQUINONE 11g/l 7 

1,4-PHENYLENEDIAMINE µg/1 7 

I-NAP! ITHYLAMINE µg/1 7 

2,2'-OXYBIS( 1-CHLOROPROPANE) µg/1 7 

2,3,4,6-TETRACHLOROPIIENOL µg/1 7 

2,4,5-TRICI ILOROPI IENOL µg/1 7 

2,4,6-TRICHLOROPI IENOL µg/1 7 

2,4-DICHLOROPIIENOL µg/1 7 

2,4-DIMETI IYLPIIENOL µg/1 7 

2,4-DINITROPIIENOL µg/1 7 

2,4-DINITROTOLUENE µg/1 7 

Table 4-8 
Statistical Summary of Seep Data 

FrequenC)' o Minimum Maximum Most Stringent 
Detection Detected Value Detected Value Action Level 

0.00059 

0.000 I 4 
0.00059 
0 013 
0.046 

0.063 

0.00014 
0.0087 

0.056 
0.0023 
0.0023 
0.00059 
0.00021 
0.0001 I 

20.91 

0.0002 

SEMIVOLATILES 

568 55 

10,49161 
2600 

121.43 

65 
477.75 

II 0 
8,641.97 

9.1 

Source of Most Stringent 

Action Level • 

SW HH FED FISH (µg/1) 

SW 1111 FED FISH (µg/1) 
SW 1111 FED FISH (µg/1) 
SW HI! FED FISH (µg/1) 
SW HH FED FISH (µg/1) 

SW 1111 FED FISII (µg/1) 

SW IIH FElJ FISII (µg/1) 
SW MWC ST (µg/1) 

SW FWC ST (µg/1) 

SW FWC FED (µg/1) 
SW FWC FED (µg/1) 
SW 11!1 FED FISII (µg/1) 
SW IIH FED FISH (µg/1) 

SW 1111 FED FISH (11g/lJ 

SW MTCA C (µg/1) 
SW FWC FED (µg/1) 

SW MTCA C (11g/l) 
SW MTCA C (µg/1) 

SW 1111 FED FISII (11g/l) 

SW MTCA C (11g/l) 

SW 1111 FED FISH (µg/1) 
SW MTCA C (rig/I) 
SW MWC FED (µg/1) 
SW MTCA C (µg/1) 
SW 1111 FED FISII (µg/1) 

Page 3 of7 

No. of Samples Abo,,e 

Action Le,·el 

IA/11.1:'.1'4 .\'/ .. 'i 

J"./•8 - ScqJS11111m,m 1 
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Number or Number or 

Parameter Units Detections Samples 

2,6-DICIILOROPHENOL µg/1 7 

2,6-DINITROTOLUENE µg/1 7 

2-ACETYLAMINOFLUORENE µg/1 7 

2-CI ILORONAPI IT! IA LENE µg/1 7 

2-CHLOROPHENOL µg/1 7 

2-METIIYLNAPIITHALENE µg/1 7 

2-METHYLPIIENOL µg/1 7 

2-Ni\PIITI IYLAMINE µg/1 7 

2-NITROANILINE µg/1 7 

2-NITROPHENOL µg/1 7 

2-PICOLINE µg/1 7 

2SEC-BUTYL-4,6-DINITROPIIENOL µg/1 7 

3,3'-DICIILOROBENZIDINE µg/1 7 

3,3'-DIMETIIYLBENZIDINE µg/1 7 

3-METIIYLCI IOLANTI !RENE µg/1 7 

3-METI IYLPI IENOL µg/1 7 

3-NITROANILINE µg/1 7 

4.6-DINITRO-2-METI IYLPI IENOL µg/1 7 

4-i\MINOBIPIIENYL µg/1 7 

4-BROMOPIIENYL PIIENYL ETHER µg/1 7 

4-CI ILORO-3-M Ell IYLPI IEN()L µg/1 7 

4-CIILOROANILINE µg/1 7 

4-CIILOROPIIENYL PHENYL ETHER µg/1 7 

4-METIIYLPI IENOL µg/1 7 

4-NITROANILINE µg/1 7 

4-NITROPI IENOL µg/1 7 

4-NITROQUINOLINE-1-OXIDE µg/1 7 

5-NITRO-O-TOLUIDINE µg/1 7 

7, 12-DIMETI IYLBENZ(i\)i\NTIIRACENE µg/1 7 

A,A-DIMETHYLPIIENETIIYI.AMINE ftg/1 7 

ACENAPIITIIENE µg/1 7 

i\CENAPlrnlYLENE µg/1 7 

ACETOPIIENONE µg/1 7 

ANILINE µg/1 7 

i\NTHRACENE µg/1 7 

ARAMITE µg/1 7 

!lENZO(A)ANTIIRACENE µg/1 7 

BENZO(A)PYRENE µg/1 7 

BENZO(B)FLUORANTIIENE µg/1 7 

llENZO(GHl)PERYLENE µg/1 7 

Table 4-8 
Statistical Summary of Seep Data 

Frequency of Minimum Maximum Most Stringent 
Detection Detected Value Detected Value Action Level 

241.85 

0.077 

1,606.98 

14 

64,814 81 

0.031 
0.031 

0.031 

Source or Most Stringent 

Action Le\·el" 

SW MTCA C (µg/1) 

SW 1111 FED FISII (ftg/1) 

SW MTCA C (µg/1) 

SW FWC FED (µg/1) 

SW MTCA C (µg/1) 

SW HH FED FIS! I (µg/1) 

SW HH FED FISH (µg/1) 
SW HH FED FISH (µg/1) 

P:oge 4 or7 

No. or Samples /\hove 

Action l.e,·cl 

JAi/iFS./ . .\'/ .. \' 

7'-1~8 ~ ,)0

('<'/1 Sumnwr_1' 
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Number of Number of 

Parameter llnits Detections Samples 

BENZO(K)FLUORANTI IENE µg/1 7 
BENZYL ALCOI IOL µg/1 7 

BENZYL BUTYL PHTHALATE µg/1 7 

BIS(2-CIILOROETIIOXY) METHANE µg/1 7 
ll1S(2-CI ILOROETIIYL)ETI IER µg/1 7 
BIS(2-ETHYLIIEXYL)PHTHALATE µg/1 3 7 

CIIRYSENE µg/1 7 

DI-N-BUTYL PIITIIALATE µg/1 7 

D1-N-OCTYL PIITIIALATE µg/1 7 

DIBENZO(A,H)ANTHRACENE µg/1 7 

DIBENZOFURAN µg/1 7 

DIETIIYL PIITHALATE µg/1 7 

DIMETHYL PIITHALATE µg/1 7 

DIPHENYLAMINE µg/1 7 

ETHYL METHACRYLATE µg/1 7 

ETHYL METIIANESULFONATE µg/1 7 

FLUORANTHENE µg/1 7 

FLUORENE µg/1 7 

I IEXACI ILOROBENZENE µg/1 7 

I IEXACHLOROBUTADI ENE µg/1 7 

IIEXACHLOROCYCLOPENTADIENE µg/1 7 

IIEXACHLOROETIIANE µg/1 7 

I IEXACI ILOROPI JENE µg/1 7 

IIEXACHLOROPROPENE µg/1 7 

I NDENO( 1,2,3-CD}PYRENE µg/1 7 

ISOPIIORONE µg/1 7 

ISOSAFROLE µg/1 7 

METI IAPYRILENE µg/1 7 

METHYL METIIACRYLATE µg/1 7 

METHYL METIIANESULFONATE µg/1 7 

N-NITROSO-DI-N-PROPYLAMINE µg/1 7 

N-NITROSODI-N-lllJTYLAMINE µg/1 7 

N-NITROSODIETIIYLAMINE [tg/1 7 

N-NITROSODIMETIIYI.AMINE µg/1 7 

N-NITROSODIPIIENYLAMINE µg/1 7 

N-NITROSOMETIIYLETIIYLAMINE µg/1 7 

N-NITROSOMORPIIOLINE µg/1 7 

N-NITROSOPIPERIDINE µg/1 7 

N-NITROSOPYRROLI DI NE µg/1 7 

NAPHTHALENE µg/1 7 

Table 4-8 
Statistical Summary of Seep Data 

Frequency ot Minimum l\1aximum Mos! Stringent 
Detection Detected Value Detected Value Action Level 

0 031 

3,131 15 

14 
43% 13 8 26 95 5.9 

0.031 
7,282.56 

0.031 

71,029.93 

180,000 

225 44 

8,641 97 
0.00077 

50 
10,454 

8.9 

(1,031 

600 

20.5 

8 I 
16 

2,470 

Source of Most Stringent 

Action Level ' 

SW fill FED FISII (µg/1) 

SW MTCA C (µg/1) 

SW fill FED FISII (µg/1) 
SW IIH FED FISII (µg/1) 

SW HII FED flSII (µg/1) 
SW MTCA C (µg/1) 

SW HH FED FISH (µg/1) 

SW MTCA C (µg/1) 
SW MTCA C (µg/1) 

SW MTCA C (µg/1) 
SW MTCA C (µg/1) 
SW IIH FED flSII (µg/1) 
SW HH FED FISH (µg/1) 

SW MTCA C (µg/1) 
SW HH FED FISH (µg/1) 

SW 1111 FED FISH (µg/1) 

SW 1111 FED FISH (rig/I) 

SW MTCA C (µg/1) 

SW IIH FED FISH (µg/1) 
SW 1111 FED FISH (µg/1) 

SW MTCA C (µg/1) 

Page S of? 

No. of Samples Abon 
Action Level 

3 

IA/il.l,S-1 .. \IS 
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Table 4-8 
Statistical Summary of Seep Data 

Page 6 or7 

Number of Number of Frequency ol Minimum l'llaximum Most Stringent Source of Most Stringent No. of Samples Above 
Parameter lJnits Detections Samples Detection Detected Value Detected Value Action Lenl Action Le,·el • Action Level 

~ITROBENZENE µg/1 7 1.121.36 SW MTCA C (µg/1) 
)-TOLlJIDINE µg/1 7 
-(DIMETHYLAMINOJAZOBENZENE µg/1 7 

ENTACIILOROBENZENE µg/1 7 

'ENTACHLOROETHANE µg/1 7 

'ENT ACI ILORONITROBENZENE µg/1 7 

'ENTACI ILOROPI IENOL µg/1 7 5.02 SW FWC ST (µg/1) 
'IIENACETIN µg/1 7 

'IIENANTHRENE µg/1 7 

'IIENOL µg/1 7 2,777,777.78 SW MTCA C (µg/1) 

"RONAMIDE µg/1 7 

'YRENE µg/1 7 6,481.48 SW MTCA C (µg/1) 

PYRIDINE µg/1 7 

SAFROLE µg/1 7 

SYM-TRINITROBENZENE µg/1 7 

VOLATILES 

I, I, 1.2-TETRACI ILOROEHIANE µg/1 7 

I, I, 1-TRICI ILOROETI IANE µg/1 7 1,040,000 SW MTCA C (11g/lJ 
I, 1.2,2-TETRACI ILOROETIIANE µg/1 7 II SW HI I FED FISH (µg/lJ 
I, 1,2-TRICI ILOROETIIANE µg/1 7 42 SW 1111 FED FISH (µg/1) 

I, 1-DICIILOROETIIANE µg/1 7 

I, 1-DICHLOROETIIENE µg/1 7 3.2 SW 1111 FED FISII (!tg/1) 
1,2,3-TRICHLOROPROPANE µg/1 7 

1.2-DIBROMO-3-Cl ILOROPROPANE µg/1 7 

I ,2-Dll3ROMOETIIANE µg/1 7 

1,2-DICI ILOROETIIANE µg/1 7 99 SW 1111 FED FISII (µg/lJ 

1.2-DICI ILOROPROPANE µg/1 7 580 SW MTCA C (µg/1) 

1,4-DIXOANE µg/1 7 

2-BUTANONE µg/1 7 

2-1 IEXANONE µg/1 7 

4-METI IYL-2-PENTANONE µg/1 7 

ACETONE µg/1 I 7 14% I 0.2 ]02 

ACETONITRILE µg/1 7 

ACROLEIN µg/1 7 780 SW !Ill FED FISH {µg/1) 

ACRYLONITRILE µg/1 7 0.66 SW 1111 FED FISII (µg/1) 

ALL YL CHLORIDE µg/1 7 

BENZENE µg/1 7 71 SW 1111 FED FISII (µg/1) 

BROMODICIILOROMETIIANE µg/1 7 22 SW Ill I FED FISII (µg/1) 

BROMOFORM µg/1 7 360 SW HII FED FISII (µg/1) 

BROMOMETI IANE µg/1 7 2,420 SW MTCA C (µg/1) 
1:-tliU,\'J .\'/..\' 
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Table 4-8 
Statistical Summary of Seep Data 

Number of Number of Frequency of Minimum Maximum !\lost Stringent Source of !\lost Stringent 

Parameter llnits Detections Samples Detection Detected Value Deteclcd Value Action Level Action Level • 

CARBON DISULFIDE µg/1 7 
'ARBON TETRA Cl ILORIDE µg/1 7 4.4 SW IIH FED rISH (11g/l) 
'IILOROBENZENE µg/1 7 12,585 40 SW MTCA C (µg/1) 
'IILOROETIIANE µg/1 7 

'IJLOROFORM 11g/l 7 470 SW HII FED FISH (11g/l) 
'I ILOROMETI JANE µg/1 7 3,323.84 SW MTCA C (µg/1) 

'IILOROPRENE µg/1 7 

CIS-1,3-DICIILOROPROPENE µg/1 7 

DIBROMOCHLOROMETHANE µg/1 7 34 SW HH FED FISH (µg/1) 

DIBROMOMETIIANE µg/1 7 

DICHLORODIFLUOROMETIIANE 11g/l 7 

oTIIYLBENZENE µg/1 7 17,283 95 SW MTCA C (µg/1) 

ODOM ETIIA NE µg/1 7 

SOBUTYL ALCOHOL µg/1 7 

11ETHACR YLONITRILE µg/1 7 

11ETHYLENE CHLORIDE µg/1 I 7 14% 12.7 12.7 1,600 SW HH FED FISII (µg/1) 

'ROPIONITRILE µg/1 7 

STYRENE µg/1 7 

l'ETRACIJLOROETHENE µg/1 7 8.85 SW IIH FED FISH (µg/1) 

rDLUENE µg/1 7 121,149.19 SW MTCA C (11g/l) 

rRANS-1,2-DICIILOROETHENE µg/1 7 82,044.07 SW MTCA C (µg/1) 

'RANS-1,3-DICIILOROPROPENE µg/1 7 

'RANS-1,4-DICIILORO-2-BUTENE µg/1 7 

'RICI ILOROETI JENE µg/1 7 81 SW HH FED FISH (µg/1) 

'RICHLOROFLUOROMETIJANE (FREON 11) µg/1 7 

VINYL ACETATE µg/1 7 

VINYL CHLORmE µg/1 7 72.89 SW MTCA C (µg/1) 

XYLENE (TOTAL) µg/1 7 

a Source of lhe most stringent action level: 

SW MWC ST Washington Water Quality Standards for Marine Water Chronic (WAC 173-20IA) 

SW FWC ST Washington Water Quality Standards for Freshwater, Chronic (WAC 173-201A) 

SW MWA ST Washington Water Quality Standards for Marine Water Acute (WAC 173-201A) 

SW FWC ST Washington Water Quality Standards for Freshwater, Acute (WAC 173-201 A) 
' SW FWC FED Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water, Freshwater Chronic (40 (TR 131) 

SW MWC FED Federal Marine Chronic - Federal Water Qua I ity Criteria for Surface Water, Marine Chronic ( 40 CFR 131) 

SW 1111 FED FIS Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 131) 

t, Seeps I and 3 were not analyzed for calcium. magnesium, potassium. and sodium. Seeps I nnd 3 were also analyzed for herbicides, organophosphatc pesticides, and pcsticidcs/PCBs 

c Two of the nine l1c:xavalcnt chromium samples arc surface water samples from the Duwamish \Vaterway One is upgradient and one is downgradient of the site. 

Page 7 of7 

No. of Samples Abon 
Action Level 

'l:-t!IUS./.X/.S 

J".l-8 - SC't'f' Summary 
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Table 4-9 
Constituents Detected Above Action Levels in Seep Samples 

Chemical Most Stringent Source of Most Stringent 
Sample ID Grouping Parameter Result Units Action Level Action Level • 

02-SP IORG ARSENIC, TOTAL 31 µg/1 0.14 SW HH FED FISH (µg/1) 
02-SP IORG CADMIUM, TOT AL 11.6 µg/1 7.6 SW FWC ST (µg/1) 
02-SP IORG COPPER, TOTAL 202.5 µg/1 2.5 SW MW A ST (µg/l) 
02-SP IORG LEAD, TOTAL 44.05 µg/1 3.2 SW MWC FED (µg/l) 
02-SP IORG NICKEL, TOT AL 70 µg/1 7.9 SW MWC ST (µg/l) 
02-SP IORG ZINC, TOTAL 222.5 µg/1 76.6 SW MWC ST (µg/l) 
02-SP svo BIS(2-ETHYLHEXYL)PHTHALATE 26.95 µg/1 5.9 SW HH FED FISH (µg/1) 
05-SP IORG MERCURY, TOTAL 0.65 µg/1 0.012 SW FWC FED (µg/l) 
07-SP svo BIS(2-ETHYLHEXYL)PHTHALATE 13.8 µg/1 5.9 SW HH FED FISH (µg/1) 

• Source of the most stringent action level: 
SWMWCST 
SWFWCST 
SWMWAST 
SWFWCST 
SWFWCFED 
SWMWCFED 
SW HH FED FISH 

Washington Water Quality Standards for Marine Water Chronic (WAC 173-201 A) 
Washington Water Quality Standards for Freshwater, Chronic (WAC 173-201A) 
Washington Water Quality Standards for Marine Water Acute (WAC 173-201 A) 
Washington Water Quality Standards for Freshwater, Acute (WAC 173~201 A) 
Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water, Freshwater Chronic ( 40 CFR 131) 
Federal Marine Chronic - Federal Water Quality Criteria for Surface Water, Marine Chronic (40 CFR 131) 
Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 131) 

TABLES4.XLS 
T4-9 - Seep Hits 
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Table 4-10 
General Chemistry Parameters for Seep, Groundwater, and Surface Water Samples 

TDS Chloride 
(mg/I) (mg/I) 

Seeps (sampled 4/17-19/95) 

01-SP 15,000 8,100 
saline 

02-SP 8,600 4,600 
brackish 

03-SP 12,000 6,900 
saline 

04-SP 17,000 8,400 
saline 

05-SP 6,200 2,900 
brackish 

06-SP 11,000 6,200 
saline 

07-SP 1,900 9,100' 
brackish 

Groundwater (sampled 3/29-31/95) 

DM-IA 

DM-2A 

DM-7 

H6 

H9 

B6 

E3 

GI 

G3 

seal 002B82E.wp5/l 
12/14/95 

--

1,600 

860 

400 

620 

500 

--

--

<4 

--

19 

52 

3.6 

5.4 

15 

--

--

4.4 

DO (Field) 
(mg/I) 

2.6 

2.6 

8.0 

7.8 

9.9 

8.6 

8.4 

6.5 

1.35 

1.55 

2.4 

2.7 

3.8 

1.95 

1.75 

2.55 

Page 1 of 2 

Total 
Sp. Cond. Sodium 

(µmhos/cm) pH (mg/I) 

14,200 6.4 --

8,800 7.2 2,770 

12,200 6.8 --

14,000 7.8 5,190 

5,000 6.9 1,580 

10,400 6.9 3,380 

2,450 7.5 693 

112 6.6 11 

1,957 7.3 617 
(1,900 lab) (7.5 lab) 

l,066 6.7 245 
(1,400) (6.5) 

451 (380) 7.6 81.4 
(7.5) 

7. I 2h (700) 7.2 184 
(7.1) 

722 (730) 6.8 125 
(6.6) 

546 6.5 3 I .4 

945 6.7 74.8 

450 (460) 7.25 66.8 
(7.1) 
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Table 4-10 
General Chemistry Parameters for Seep, Groundwater, and Surface Water Samples 

Page 2 of 2 

Total 
TDS Chloride DO (Field) Sp. Cond. Sodium 

(mg/I) (mg/I) (mg/I) (µmhos/cm) pH {mg/I) 

Surface Water (sampled 4/19/95) 

01-SW -- -- 10.6 600 6.6 --

02-SW -- -- 11.8 5,100 7.0 --

"--" indicates no sample was collected for the parameter. 
TDS = Total dissolved solids. 
DO = Dissolved oxygen. 
Sp. Cond. = Specific conductance. 
Note: Laboratory specific conductance and pH values are shown in parentheses. 
•chloride concentration of 9,100 mg/I is suspect; this concentration is not possible. based on the low 
TDS. 
bThe field-specific conductance result of 7.12 µmhos/cm is considered erroneous; a scale error of 
IO0x is suspected (the true value is probably 712 µmhos/cm). 

seal002B82E.wp5 

seai002B82E.wp5/2 
12/14/95 
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Table 4-11 
Estimated Sediment Concentrations Based on Seep Concentrations 

Sediment Concentrations• 
Washington State Marine Sediment 

Kd in Literature Management Standards 

Seep Concentration Min" Max" Kd for Soil at pH=7.56' SQS CSL/MCUL 
Chemical (µg/1) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Arsenic 31 0.19 0.61 0.94 57 93 

Cadmium 12.6 0.02 197 17 5.1 6.7 

Copper 201.5 0.32 68 5038 260 270 

Chromium 202.5 0.28 729 3.18 390 390 

Lead 44.05 0.21 337 0.01 450 530 

Mercury 0.65 0.21 3.43 0.12 0.41 0.59 

Zinc 222.5 0.07 1780 1246 410 960 

Bis(2-ethylhexyl) phthalate 26.95 270d 2695d 47 78 

Kd = Distribution coefficient. 
SQS = Sediment Quality Standard. 
CSL/MCUL = Cleanup Screening Level and Minimum Cleanup Level. 
Note: These calculations are based on maximum seep concentrations. 
'Concentrations arc calculated assuming equilibrium conditions. Numbers in bold exceed one or more of the sediment standards. 
"The maximum and minimum values are calculated from soil distribution coefficients reported in the literature for a range of pH, organic carbon, and soil types. The Facility 
sediments are not likely to reach the maximum concentrations, with a pH of 7.56. 
'"Concentrations are estimated based on pH of 7.56 (site-specific), but other input parameters such as organic carbon content are from previous EPA soil-modeling results. 
"Normalized to organic carbon content. 
Seep/Sediment Calculations: 
I. Equation for metals 

= C=P (Kd + ::) 

where: 
c,ed 0" = water-filled porosity 

p,, = bulk density 
KJ = soil-water distribution coefficient 

2. Equation for bis(2-ethylhcxyl)phthalate 

Csro = C= ( Koc foe + 0w) where: 
F.,, = fraction organic carbon 

Pb K.,, = organic carbon partition coefficient 

Parameters: 
C><·,·r - used maximum concentrations 
*Kd - used minimum and maximum reported in the literature 
e .. , p,, - assumed typical values: ew = (l.3; Ph = 1.5 kg/I 
(" - average for sediment samples 
For bis(2-ethylhexyl)phthalate. sediment concentration was normalized lo organic carbon content. 

* When K/s were reported as a function of pH, the average pH for sediment samples= 7.56 was used to select the KJ values. 

seal002B87B.wp5/t 12/1-1/95 
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Table 4-12 
Statistical Summary of Outfall Sewer Sediment Data 

1,mmoer M1mmum Maximum 
of Number Frequency Detected Detected 

Parameter Units Detections of Samples of Detection Value Value 

l~NZENE 

BTEX 
µg/kg I 7 14% 6 6 
µg/kg I 7 14% 15 15 

rroLUENE µg/kg 4 7 57% 8.5 76,000 
XYLENE (TOTAL) µg/kg I 7 14% 89 89 

CONVENTIONALS 

rroTAL ORGANIC CARBON mg/kg 7 7 100% 15,300 175,000 
pH (lab) (s.u.) 6 6 100% 7.3 8.9 

,!p.1 ■ N' .a.NII.,;_ 

ARSENIC, TOTAL mg/kg 7 7 100% 14.3 156 
CADMIUM, TOTAL mg/kg 7 7 100% 3.6 22.55 
CHROMIUM, TOTAL mg/kg 7 7 100% 15.2 202 
COPPER, TOTAL mg/kg 7 7 100% 888 31,200 
LEAD, TOTAL mg/kg 7 7 100% 16.1 427 
SILVER, TOTAL mg/kg 4 7 57% 2.4 4.2 
ZINC, TOTAL mg/kg 7 7 100% 417 3930 

PCBs 

AROCLOR-1016 µg/kg 7 
AROCLOR-1221 µg/kg 7 
AROCLOR-1232 µg/kg 7 
AROCLOR-1242 µg/kg 7 
AROCLOR-1248 µg/kg 7 
AROCLOR-1254 µg/kg 3 7 43% 4,100 526,000 
AROCLOR-1260 µg/kg 7 
TOTAL PCB ppm 3 7 43% 0.2445 343.8384 

SE.vu v OLA'rlLES 

1,2,4-TRICHLOROBENZENE ppm 7 
1,2-DICHLOROBENZENE ppm 7 
1,3-DICHLOROBENZENE µg/kg 7 
I ,4-DICHLOROBENZENE ppm 7 
2.2'-OXYBIS( 1-CHLOROPROPANE) µg/kg 7 
2,4,5-TRICHLOROPHENOL µg/kg 7 
2,4,6-TRICHLOROPHENOL µg/kg 7 
2,4-DICHLOROPHENOL µg/kg 7 
2,4-DIMETHYLPHENOL µg/kg 7 
2,4-DINITROPHENOL µg/kg 7 
2,4-DINITROTOLUENE µg/kg 7 
2,6-DINITROTOLUENE µg/kg 7 
2-CHLORONAPHTHALENE µg/kg 7 
2-CHLOROPHENOL µg/kg 7 
2-METHYLNAPHTHALENE ppm 2 7 29% 0.0410 0.3544 

SMS No. of Samples 
SQS Above SQS 

57 3 
5.1 5 
260 
390 7 
450 
6.1 
410 7 

12 I 

0.81 
2.3 

3.1 

29 

38 

SMS 
CSL/MCUL 

93 
6.7 
270 
390 
530 
6.1 
960 

65 

1.8 
2.3 

9 

29 

64 

Page I of 3 

No. of Samples 
Above CSUMCUL 

I 
5 

7 

4 

I 

1illl/ES4.XIS 
T4-/2. W<;SUM 
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Table 4-12 
Statistical Summary of Outfall Sewer Sediment Data 

Number Mlmmum Maximum 
of Numher Frequency Detected Detected 

Parameter Units Detections of Samples of Detection Value Value 
2-METHYLPHENOL µg/kg I 7 14% 330 330 
2-NITROANILINE µg/kg 7 
2-NITROPHENOL µg/kg 7 
3.3'-DICHLOROBENZIDINE µg/kg 7 
3-NITROANILINE µgikg 7 
4,6-DINITRO-2-METHYLPHENOL µgikg 7 
4-BROMOPHENYL PHENYL ETHER µgikg 7 
4-CHLORO-3-METHYLPHENOL µg/kg 7 
4-CHLOROANILINE µg/kg 7 
4-CHLOROPHENYL PHENYL ETHER µg/kg 7 
4-METHYLPHENOL µg/kg I 7 14% 31,000 31,000 
4-NITROANILINE µg/kg 7 
4-NITROPHENOL µgikg 7 
ACENAPHTHENE ppm 5 7 71% 0.0330 5.204872647 
ACENAPHTHYLENE ppm I 7 14% 0.0320 0.03202847 
ANTHRACENE ppm 4 7 57% 0.0914 6.533776301 
BENZO(A)ANTHRACENE ppm 4 7 57% 0.6286 15.50387597 
BENZO(A)PYRENE ppm 4 7 57% 0.9714 14.39645626 

BENZO(B)FLUORANTHENE µg/kg 4 7 57% 8,850 150,000 
BENZO(GHl)PERYLENE ppm 2 7 29% 0.6546 2.6578 
BENZO(K)FLUORANTI-IENE µg/kg 5 7 71% 150 84.000 
BENZOIC ACID µg/kg 7 
BENZYL ALCOHOL µgikg 7 
BENZYLBUTYLPI-ITI-IALATE ppm 3 7 43% 0.0303 0.4430 

BIS(2-CHLOROETHOXY) METHANE µgikg 7 
B1S(2-CHLOROETHYL)ETHER µgikg 7 
BIS(2-ETHYLHEXYL)PHTHALATE ppm 6 7 86% 0.0304 8.1949 

CARBAZOLE µgikg 4 7 57% 1,065 54,000 

CHRYSENE ppm 5 7 71% 0.1176 21.0410 

Dl-N-BUTYL PHTHALA TE ppm 7 
D1-N-OCTYL PHTHALATE ppm 5 7 71% 0.5086 50.0000 
DIBENZO(A,H)ANTHRACENE ppm 3 7 43% 0.2800 3.5437 

DIBENZOFURAN ppm 5 7 71% 0.0320 2.2148 

DIETHYL PI-ITHALA TE ppm 7 
DIMETHYL PHTHALATE ppm I 7 14% 0.0537 0.0537 

FLUORANTI-IENE ppm 6 7 86% 0.0660 44.2968 

FLUORENE ppm 4 7 57% 0.0497 5.2049 

HEXACHLOROBENZENE ppm 7 
HEXACHLOROBUTADIENE ppm 7 
HEXACI-ILOROCYCLOPENTADIENE µg/kg 7 
HEXACI-ILOROETHANE µg/kg 7 

I-IPAH ppm 6 7 86% 0.3810 178.4053 

SMS No. of Samples 
SQS AboveSQS 
63 1 

670 I 

16 
66 

220 
110 
99 

31 

650 
57 
4.9 

47 

110 
220 
58 
12 
15 
61 
53 
160 
23 

0.38 
3.9 

960 

SMS 
CSUMCUL 

63 

670 

57 
66 

1,200 
270 
210 

78 

650 
73 
64 

78 

460 
1,700 
4,500 

33 
58 
110 
53 

l.200 
79 

2.3 
6.2 

5,300 

Page 2 of 3 
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I 

I 
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Table 4-12 
Statistical Summary of Outfall Sewer Sediment Data 

Numoer Minimum MaAunum 
or Number Frequency Detected Detected 

Parameter Units Detections or Samples or Detection Value Value 
INDENO(l,2,3-C,D)PYRENE ppm 2 7 29% 0.1511 8.9701 
ISOPHORONE µg/kg 7 
LPAH ppm 5 7 71% 0.3350 56.0410 
N-NITROSO-D1-N-PROPYLAMINE µg/kg 7 
N-NITROSODIPHENYLAMINE ppm 7 
NAPHTHALENE ppm 3 7 43% 0.0302 1.0410 
NITROBENZENE µg/kg 7 
PENTACHLOROPHENOL µg/kg I 7 14% 480 480 
PHENANTHRENE ppm 5 7 71% 0.11 37.6523 
PHENOL µg/kg 2 7 29% 250 7,600 
PYRENE ppm 5 7 71% 0.1307 42.0819 
IOTALBENZOFLUORANTHENES ppm 5 7 71% 0.2353 25.9136 

SMS = Sediment Management Standards (WAC 173-204). 
SQS = Sedimenl Qualily Standards (WAC 173-204-320). 
CSIJMCUL = Sedimenl Cleanup Screening Levels and Minimum aeanup Levels (WAC 173-204-520). 

SMS No. or Samples 
SQS Above SQS 
34 

370 

II 
99 

360 I 
100 
420 I 
1,000 
230 

SMS 
CSL/MCUL 

88 

780 

II 
170 

690 
480 
1,200 
1,400 
460 

Page 3 or 3 

No. or Samples 
Above CSI.JMCUI 

I 
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Table 4-13 
Constituents Detected Above Action Levels in Outfall Sewer Sediments 

Action Levels 
lU\.. 

Normalized SMS 
Chemical Value SMS CSU 

SamuleNo. Grouping Parameter Result Units TOC% (ppm-TOC) SQS MCULs 
01-SWO IORG ARSENIC, TOT AL 156 mg/kg 57 93 
01-SWO IORG COPPER, TOTAL 1,010 mg/kg 390 390 
01-SWO IORG ZINC, TOTAL 886 mg/kg 410 960 

02-SWO IORG ARSENIC, TOT AL 78 mg/kg 57 93 
02-SWO IORG COPPER, TOT AL 24,200 mg/kg 390 390 
02-SWO IORG ZINC, TOTAL 704 mg/kg 410 960 
02-SWO PCB PCB, TOTAL 526 mg/kg 1.53 344 12 65 
02-SWO-B PCB PCB, TOTAL 64 mg/kg 1.53 42 12 65 
02-SWO-C PCB PCB, TOTAL 13,800 mg/kg 1.53 9,020 12 65 

03-SWO IORG CADMIUM, TOT AL 10 mg/kg 5 6.7 
03-SWO !ORG COPPER, TOTAL 31,200 mg/kg 390 390 
03-SWO IORG ZINC, TOTAL 1,790 mg/kg 410 960 

04-SWO IORG CADMIUM, TOTAL 16 mg/kg 5 6.7 
04-SWO IORG COPPER, TOTAL 6,710 mg/kg 390 390 
04-SWO IORG ZINC, TOTAL 417 mg/kg 410 960 
04-SWO svo 2-METHYLPHENOL 330 J µglkg 63 63 
04-SWO svo 4-METHYLPHENOL 31.000 D µg/kg 670 670 
04-SWO svo PHENOL 7,600 µglkg 420 1.200 

05-SWO IORG CADMIUM, TOT AL 8 mg/kg 5 6.7 
05-SWO IORG COPPER, TOTAL 888 mg/kg 390 390 
05-SWO IORG ZINC, TOTAL 1,650 mg/kg 410 960 
05-SWO svo PENTACHLOROPHENOL 480 J µg/kg 360 690 

06-SWO IORG ARSENIC, TOTAL 67 mg/kg 57 93 
06-SWO IORG CADMIUM, TOT AL 15 mg/kg 5 6.7 
06-SWO IORG COPPER, TOT AL 1.480 mg/kg 390 390 
06-SWO IORG ZINC. TOTAL 1,940 mg/kg 410 960 

07-SWO IORG ARSENIC, TOTAL 60 mg/kg 57 93 
07-SWO IORG CADMIUM, TOT AL 27 mg/kg 5 6.7 

07-SWO IORG COPPER, TOT AL 1,650 mg/kg 390 390 

07-SWO IORG ZINC, TOTAL 4,570 mg/kg 410 960 

07-SWO(FD) IORG CADMIUM, TOT AL 18 mg/kg 5 6.7 

07-SWO(FD) IORG COPPER, TOTAL 1,600 mg/kg 390 390 

07-SWO(FD) IORG ZINC, TOTAL 3,290 mg/kg 410 960 

07-SWO (FD)= Field Duplicate of 07-SWO. 
D= Diluted. 
J = Estimated Result. 
SMS = Sediment Management Standards (WAC 173-204). 
SQS = Sediment Quality Standards (WAC 173-204-320). 
CSLJMCUL = Sediment Cleanuo Screening Levels and Minimum Cleanup Levels (WAC 173-204-520). 

Units 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

ppmTOC 
ppmTOC 
ppmTOC 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
µglkg 
µglkg 
µg/kg 

mg/kg 
mg/kg 
mg/kg 
µglkg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

TABLES4.Xl.S 
T4./3. WS5HrT 
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foh/c ./-/./ 

Outfall No. 4.75 mm 
01-SWO 88.9% 
01-SWO-REP 91.2% 
02-SWO 95.5% 
03-SWO NA 
04-SWO 70.6% 
05-SWO 76.6% 
06-SWO 70.6% 
07-SWO 97.0% 
07-SWO-REP 93.5% 
08-SWO 
(07-SWO Dup) 97.8% 
REP= Laboratory replicate sample. 
Dup = Field duplicate sample. 
INA= not analyzed 

gf 
-~ 60% 
C. 

8 50% 

~ 

c... 40% 

30% 

20% 

10% ] 

QD/ I i I 

10 

i 
i 
i 

Table 4-14 

Grain Size Distribution of Outfall Sewer Sediments 

Sieve Size (mm) and Percent Passing(%) 
2 mm 0.425 mm 
75.8% 31.9% 
76.2% 30.2% 
90.3% 65.6% 

NA NA 
39.2% 13.0% 
51.7% 12.0% 
53.6% 21.1% 
83.2% 32.6% 
77.5% 32.9% 

86.0% 33.4% 

I 

: ! 
I I 

i ! l 

Grain Size (111111) 0.1 

0.075 mm 
4.3% 
3.2% 
16.7% 
NA 

20% 
0.2% 
3.4% 
2.7% 
2.9% 

2.0% 

0.01 

% Recovery 
99.4% 
99.4% 
99.6% 

NA 
99.4% 
99.6% 
99.6% 
99.6% 
99.6% 

99.7% 

-01-swo 

01-SWO-REP 

• - - 02-SWO 

04-SWO 

05-SWO 

--06-SWO 

- -07-SWO 

07-SWO-REP 

-os-swo 
(07-SWO Dup) 
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Table 4-15 
Statistical Summary of Other Sewer Sediment Data 

Number Minimum Maximum 
of Number Frequency Detected Detected 

Parameter Units Detections of Samples of Detection Value Value 
BTEX 

BENZENE µg/kg 13 
ETHYLBENZENE µg/kg 6 13 0.462 6 24 
TOLUENE µg/kg 9 13 0.692 4 33.000 
XYLENE (TOTAL) µg/kg 5 13 0.385 14 I IO 

CONVENTIONALS 
·1 OT AL ORGANIC CARBON I mg/kg I 13 13\ 11 28.100 237.0001 

INORGANICS 
ARSENIC, TOTAL mg/kg 13 13 I 7.2 400 
~ADMIUM, TOTAL mg/kg 13 13 I 3.2 46 
(:l!ROMIUM, TOTAL mg/kg 13 13 I 23.3 220 
~OPPER, TOTAL mg/kg 13 13 I 320 41,300 
~EAD,TOTAL mg/kg 13 13 I 20.6 2,920 
SILVER, TOTAL mg/kg 8 13 0.615 1.9 318 
ZINC.TOTAL mg/kg 13 13 I 267 4,4IO 

PCBs 
AROCLOR-l016 µg/kg 13 
AROCLOR-1221 µg/kg 13 
AROCLOR-1232 µg/kg 13 
AROCLOR-1242 µg/kg 13 
AROCLOR-1248 µg/kg 13 
AROCLOR-1254 µg/kg 4 13 0.308 378 9,300 
AROCLOR-1260 µg/kg I 13 0.077 240 240 
TOTAL PCB ppm 5 13 0.385 0.066 0.475 

SEMIVOLA TILES 
1,2,4-TIUCHLOROBENZENE ppm 13 
1,2-D!CHLOROBENZENE ppm 13 
1,3-DICHLOROBENZENE µg/kg 13 
1,4-DICHLOROBENZENE ppm 13 
2,2'-OXYBIS(I-CHLOROPROPANE) µg/kg 13 
2,4,5-TRICHLOROPHENOL µg/kg 13 
2,4.6-TRICHLOROPHENOL µg/kg 13 
2,4-D!CHLOROPHENOL µg/kg 13 
2,4-DIMETHYLPHENOL µg/kg 13 
2,4-DINITROPHENOL µg/kg 13 
2,4-DINITROTOLUENE µg/kg 13 
2,6-DINITROTOLUENE µg/kg 13 
2-CHLORONAPHTHALENE µg/kg 13 
2-CHLOROPHENOL µg/kg 13 
2-METHYLNAPHTHALENE ppm 3 13 0.231 0.057 0.152 
2-METHYLPHENOL µg/kg 13 
2-NITROANJLINE µg/kg 13 
2-NITROPHENOL µg/kg 13 
3,3'-D!CHLOROBENZIDINE µg/kg 13 
3-N!TROANJLINE µg/kg 13 
4,6-DINITRO-2-METHYLPHENOL µg/kg 13 
4-BROMOPHENYL PHENYL ETHER µg/kg 13 
4-CHLOR0-3-METHYLPHENOL µg/kg 13 
4-CHLOROANJLINE µg/kg 13 
4-CHLOROPHENYL PHENYL ETHER µg/kg 13 
4-METHYLPHENOL µg/kg 3 13 0.231 630 8,500 
4-NITROANJLINE µg/kg 13 
4-NITROPHENOL µg/kg 13 
ACENAPHTHENE ppm 4 13 0.308 0.037 1.450 
ACENAPHTHYLENE ppm 3 13 0.231 0.022 0.078 
ANTHRACENE ppm IO 13 0.769 0.063 1.794 
BENZO(A)ANTHRACENE ppm 10 13 0.769 0.057 5.534 
BENZO(A)PYRENE ppm 9 13 0.692 0.326 2.609 
BENZO(B)FLUORANTHENE µg/kg II 13 0.846 350 40,000 
BENZO(GHl)PERYLENE ppm 6 13 0.462 0.096 2.863 
BENZO(K)Fl..UORANTHENE µg/kg II 13 0.846 560 35,000 

BENZOIC ACID µg/kg 13 
BENZYL ALCOHOL µg/kg I 13 0.077 2,500 2,500 

BENZYL BUTYL PHTHALA TE ppm 5 13 0.385 0.053 2.481 

BIS(2-CHLOROETHOXY) METHANE µg/kg 13 

BIS(2-CHLOROETHYL)ETHER µg/kg 13 

BIS(2-ETHYLHEXYL)PHTHALA TE ppm II 13 0.846 0.106 1,120 

ICARBAZOLE µg/kg 7 13 0.538 740 15,000 

ICHRYSENE ppm II 13 0.846 0.125 3.053 

IDI-N-BUTYL PHTHALA TE ppm 5 13 0.385 0.114 1.3 I 7 

No. of 
SMS Samples 
SQS AboveSQS 

I 

57 3 
5.1 IO 

260 
390 12 
450 4 
6.1 3 

4IO 12 

12 

0.81 
2.3 

3.1 

29 

38 
63 

670 2 

16 
66 

220 
I IO 
99 

31 

650 
57 I 
5 

47 I 

l lO 
220 

;,,NU, 

CSUMC 
UL 

I I 

93 
6.7 
270 
390 
530 
6.1 
960 

65 

1.8 
2.3 

9 

29 

64 
63 

670 

57 
66 

1,200 
270 
2IO 

78 

650 
73 
64 

78 

460 
1,700 
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No. of Samples 
Above 

CSUMCUL 

I 
9 

12 
3 
3 
6 

2 

I 

I 
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Table 4-15 
Statistical Summary of Other Sewer Sediment Data 

Number Minimum Maximum 
of Number Frequency Detected Detected 

Parameter Units Detections of Samples or Detection Value Value 
IDI-N-OCTYL PHTHALATE ppm 12 13 0.923 0.045 112 
DIBENZO(A,H)ANTHRACENE ppm 7 13 0.538 0.157 1.250 
DIBENZ.OFURAN ppm 6 13 0.462 0.026 0.973 
DIETHYL PHTHALA TE ppm 13 
!DIMETHYL PHTHALA TE ppm 2 13 0.154 0.051 0.283 
iFLUORANTHENE ppm II 13 0.846 0.253 19.084 
i!'LUORENE ppm 5 13 0.385 0.046 1.412 
HEXACHLOROBENZENE ppm 13 
HEXACHLOROBlJTADIENE ppm 13 
HEXACHLOROCYCLOPENTADlENE µg/kg 13 
HEXACHLOROETHANE µg/kg 13 
HPAH ppm 12 13 0.923 1.144 63.798 
IN DENO( 1,2,3-CD)PYRENE ppm 6 13 0.462 0.080 2.672 
ISOPHORONE µg/kg 13 

PAH ppm 13 13 I 0.242 19.046 
N-NITROSO-DI-N-PROPYLAMINE µg/kg 13 
N-NITROSODIPHENYLAMINE ppm 13 
NAPHTHALENE ppm 4 13 0.308 0.036 0.272 
NrTROBENZENE µg/kg 13 

ENTACHLOROPHENOL µg/kg 13 
HENANTHRENE ppm 13 13 I 0.033 13.931 

iPHENOL µg/kg 3 13 0.231 880 3,500 
IPYRENE ppm 12 13 0.923 0.189 15.267 
~OTALBENZOFI..UORANTHENES ppm II 13 0.846 0.230 12.595 

SMS = Sediment Management Standards (WAC 173•204). 
SQS = Sediment Quality Standards (WAC 173-204-320). 
CSUMCUL = Sediment Cleanup Seteenin£ Levels and Minimt.1m Cleanuo Levels (WAC 173-204-520). 

No. of 
SMS Samples 
SQS AboveSQS 

58 I 

12 
15 
61 
53 

160 
23 

0.38 
3.9 

960 
34 

370 

II 
99 

360 
100 
420 3 

1,000 
230 

ISMS 
CSUMC 

UL 

4,500 

33 
58 

110 
53 

1.200 
79 
23 

6.2 

5,300 

88 

780 

II 
170 

690 
480 

1.200 
1,400 

460 
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No. or :Samples 
Above 

CSUMCUL 

l 
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Sample No. 
0!0-SEW 
010-SEW 
010-SEW 

014-SEW 
014-SEW 
014-SEW 
014-SEW 
014-SEW 

014-SEW(FD) 
014-SEW(FD) 
014-SEW(FD) 
014-SEW(FD) 
014-SEW(FD) 

016-SEW 

026-SEW 
026-SEW 
026-SEW 
026-SEW 
026-SEW 

030-SEW 
030-SEW 
030-SEW 
030-SEW 
030-SEW 

038-SEW 
038-SEW 

U40-SEW 
040-SEW 
040-SEW 
040-SEW 
040-SEW 
040-SEW 
040-SEW 

045-SEW 
045-SEW 
045-SEW 
045-SEW 
045-SEW 
045-SEW 
045-SEW 
045-SEW 

047-SEW 
047-SEW 
047-SEW 
047-SEW 

068-SEW 
068-SEW 
068-SEW 

Table 4-16 
Constituents Detected Above Action Levels in Other Sewer Sediments 

Chemical 
Grouping Parameter Result Units 

IORG CADMIUM, TOTAL 10.l mg/kg 
IORG COPPER, TOTAL 41,300 mg/kg 
IORG ZINC.TOTAL 1,420 mg/kg 

IORG CADMIUM. TOTAL 23.l mg/kg 
IORG COPPER, TOTAL 10,900 mg/kg 
IORG ZINC.TOTAL 3,590 mg/kg 
SVO 4-METHYLPHENOL 9]0 µg/kg 
SVO PHENOL 880 µg/kg 

IORG CADMIUM, TOTAL 24.5 mg/kg 
IORG COPPER, TOTAL 10,200 mg/kg 
IORG ZINC,TOTAL 3,720 mg/kg 
svo 4-METHYLPHENOL 930 µg/kg 
svo PHENOL 1,100 µg/kg 

IORG COPPER, TOTAL 470 mg/kg 

IORG CADMIUM, TOT AL 16.9 mg/kg 
IORG COPPER, TOTAL 6,000 mg/kg 
IORG LEAD. TOTAL 1,290 mg/kg 
IORG ZINC, TOTAL 2,670 mg/kg 
svo BENZYL ALCOHOL 2,500 µg/kg 

IORG ARSENIC, TOTAL 64.l mg/kg 
IORG CADMIUM, TOT AL 15.9 mg/kg 
IORG COPPER, TOTAL 6,250 mg/kg 
IORG LEAD, TOTAL 530 mg/kg 
IORG ZINC, TOTAL 1,650 mg/kg 

IORG COPPER, TOTAL 11,800 mg/kg 
IORG ZINC,lDTAL 413 mg/kg 

IORG ARSENIC, TOTAL 400 mg/kg 
IORG CADMIUM, TOTAL 46 mg/kg 
IORG COPPER, TOTAL 4,230 mg/kg 
IORG LEAD, TOTAL 2,920 mg/kg 
IORG SILVER, TOTAL 9.2 mg/kg 

IORG ZINC,TOTAL 2,740 mg/kg 

SVO PHENOL 3,500 µg/kg 

IORG ARSENIC, lDTAL 70.9 mg/kg 
IORG CADMIUM, TOTAL 36.5 mg/kg 
IORG COPPER, TOT AL l,040 mg/kg 

IORG LEAD, TOTAL 805 mg/kg 

IORG ZINC, TOTAL 4,410 mg/kg 

svo BIS(2-ETHYLHEXYL)PHTHALA TE 1,120 D ppm 

SVO DI-N-OCTYL PHTHALA TE 112 D ppm 

SVO PHENOL 1,300 µg/kg 

IORG CADMIUM, TOTAL 11.3 mg/kg 

IORG COPPER, TOTAL 2,190 mg/kg 

IORG SILVER, TOTAL 17.1 mg/kg 

IORG ZINC, TOTAL 474 mg/kg 

IORG CADMIUM, TOTAL 5.1 mg/kg 

IORG COPPER. TOTAL 1,430 mg/kg 

IORG ZINC, TOTAL 560 mg/kg 

TOC 
Normalized 

Value 
TOC% (ppm-TOC) 

12.5 14,000 
12.5 1,400 

Page I of 

Action Levels 

SMS 
SQS 

5.1 
390 
410 

5.1 
390 
410 
670 
420 

5.1 
390 
410 
670 
420 

390 

5.1 
390 
450 
410 

57 

57 
5.1 
390 
450 
410 

390 
410 

57 
5.1 
390 
450 
6.1 

410 
420 

57 
5.l 
390 
450 
410 
47 
58 

420 

5.1 
390 
6.1 
410 

5.1 
390 
410 

SMS 
CSU 

MCULs Units 
6.7 mg/kg 

390 mg/kg 
960 mg/kg 

6.7 mg/kg 
390 mg/kg 
960 mg/kg 

670 µg/kg 
1,200 µg/kg 

6.7 mg/kg 
390 mg/kg 
960 mg/kg 
670 µg/kg 

l,200 µg/kg 

390 mg/kg 

6.7 mg/kg 
390 mg/kg 
530 mg/kg 

960 mg/kg 
73 µg/kg 

93 mg/kg 
6.7 mg/kg 
390 mg/kg 
530 mg/kg 
960 mg/kg 

390 mg/kg 
960 mg/kg 

93 mg/kg 
6.7 mg/kg 

390 mg/kg 
530 mg/kg 
6.l mg/kg 

960 mg/kg 
1,200 µg/kg 

93 mg/kg 
6.7 mg/kg 
390 mg/kg 
530 mg/kg 
960 mg/kg 
78 ppm 

4,500 ppm 
1,200 µg/kg 

6.7 mg/kg 
390 mg/kg 
6.1 mg/kg 
960 mg/kg 

6.7 mg/kg 
390 mg/kg 
960 mg/kg 

TABLES4.XLS 
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Table 4-16 
Constituents Detected Above Action Levels in Other Sewer Sediments 

Chemical 
Sample No. Grouping Parameter Result Units 

084-SEW IORG CADMIUM, TOTAL 9.8 mg/kg 
084-SEW IORG COPPER, TOTAL 18,000 mg/kg 
084-SEW IORG SILVER, TOTAL 318 mg/kg 
084-SEW IORG ZINC, TOTAL 763 mg/kg 

088-SEW IORG CADMIUM, TOTAL 6.6 mg/kg 
088-SEW IORG ZINC. TOTAL 908 mg/kg 
088-SEW svo 4-METIITLPHENOL 8,500 µg/kg 

:189-SEW IORG CADMIUM, TOTAL 7.6 mg/kg 
J89-SEW IORG COPPER. TOTAL 835 mg/kg 
~9-SEW IORG ZINC, TOTAL 518 mg/kg 

v,.,..SEW (FDJ -Field Duplicate 014-SEW. 
CSUMCUL; Sediment Cleanup Screening Levels and Minimum Cleanup l..evels (WAC l 73-204-520). 
D; Diluted. 
J ; Estimated Result 
SMS; Sediment Management Standards (WAC 173-204). 
SQS; Sediment Oualitv Standards (WAC 173-204-320). 

TUC 
Normalized 

Value 
TOC% (ppm-TOC) 

Page 2 of 

Action Levels 

SMS 
SQS 

5.1 
390 
6.1 
410 

5.1 

410 
670 

5.1 
390 
410 

SMS 
CSU 

MCULs Units 
6.7 mg/kg 
390 mg/kg 
6.1 mg/kg 

%0 mg/kg 

6.7 mg/kg 
%0 mg/kg 
670 µg/kg 

6.7 mg/kg 
390 mg/kg 
%0 mg/kg 
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Table 4-17 
Estimated Depths to Sediments Potentially Affected by Facility Discharges 

Year Last Used for Estimated Depth to Top of 
Outfall Discharge Facility-Affected Sediments 

2 1989 6 - 12 cm 

3 1989 6 - 12 cm 

4 1976 10 - 20 cm 

5 1976 10 - 20 cm 

6 1989 6 - 12 cm 

7 1991 4 - 8 cm 

Note: Outfall I is the discharge to the King County Storm Drain and does not discharge 
directly to a surface water body. Outfall 7 was reopened to the Duwamish Waterway in 
October 1995 after the sewers were cleaned. 

seal002BF03.wp5/I 
12/15/95 
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Table 5-1 
Outfall 7 Rinsate and Stormwater Samples 

Rinsate Sample 
(9/7/95) 

Parameter Result PQLa 

Metals (all values in mg/I unless otherwise specified) 

Arsenic ND 

Cadmium ND 

Chromium ND 

Hexavalent chromium ND 

Copper 1.9 

Lead 0.14 

Selenium ND 

Silver ND 

Zinc 0.32 

Mercury 0.0056 

Semivolatile Organics<! (µg/1) 

Fluorcnc 

Pyrcnc 

8cnzo(a)anthraccnc 

Chryscnc 

8is(2-
ethylhcxyl)phthalatc' 

8cnzo(h )lluoranthcnc 

8cnzo( k) ll uoran I hcnc 

8cnzo(a)pyrcnc 

lndcno( 1,2,3-cd)pyrcnc 

8cnzo(g,h,i )pcrylcnc 

sea I 002 B EC6. wpV I 
12/1 J/95 

51 

36 

23 

26 

2081 

20 

ND 

12 

I I 

10 

0.15 

0.010 

0.01 

0.01 

0.025 

0.05 

0. 15 

0.01 

0.02 

0.0002 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

Storm Event Sample 
(10/17/95) 

First Flush Composite 

Result PQL" Result PQL" 

ND 0.15 ND 0.15 

ND 0.010 ND (J.010 

ND 0.01 ND 0.01 

ND 0.01 ND 0.01 

0.20 0.025 0.15 0.D25 

0.05 0.05 0.06 0.05 

ND 0.20 ND 0.20 

ND 0.01 ND 0.01 

0.37 0.02 ND 0.02 

0.0003 0.0002 0.0002 0.002 

17 9.4 13 9.5 

19 9.4 13 9.5 

ND 9.4 ND 9.5 

13 9.4 9.21 9.5 

148! 9.4 1281 9.5 

ND 9.4 ND 9.5 

11 9.4 12 9.5 

7.21 9.4 5.61 9.5 

6.91 9.4 6.61 9.5 

61 9.4 61 9.5 

Page I of 2 

Water Quality 
Calculated Criteria or MTCA 
Maximum Method C Surface 

Daily Limitb Water Concentration' 

9.072 

0.072 

40 

0.01 I 

0.30 

0.70 

0.504 

-- 0.005 

-- 0.0525 

0.0030 

5,700 

16,300 

19 

19 

2,200 

19 

19 

19 

19 

-- NA 
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Table 5-1 
Outfall 7 Rinsate and Stormwater Samples 

Page 2 of 2 

Rinsate Sample Storm Event Sample 
(9/7/95) (10/17/95) Water Quality 

First Flush Composite 
Calculated Criteria or MTCA 
Maximum Method C Surface 

Parameter Result PQL" Result PQL" Result PQL" Daily Limitb Water Concentrationc 

Pesticides and PCBs1 (µg/1) 

Arochlor 1254 1.3 0.51 ND 0.51 ND 0.52 3.53g 

Aldrin ND 0.01 0.062 0.01 0.039 0.01 0.48 

4,4'-DDE 0.021 0.02 ND 0.02 ND 0.021 0.25" 

DDT ND 0.02 0.067 0.02 ND 0.021 0.25 11 

Heplachlor epoxide ND 0.01 0.028 0.01 ND 0.01 0.96i 

Lindane ND 0.01 0.023 0.01 ND 0.01 20 

General Chemistry 

Oi I and Grease ND 5 mg/I 9 mg/I 5 mg/I -- 15 mg/I 

Hardness (as CaCO_,)1 50 mg/I 2 mg/I 27 mg/I 26 mg/I NA NA 

pH 7.70 NA 7.50 7.31 6.5 - 8.5 

ND = Nol detected. 
-- = Limil not calculalcd or no water quality criteria available or calculated. 

NA = Not applicable. 
BI = Value not significantly different limn that found in the method blank. 
J = Positively identified. but value is an estimated quantity. 
No BTEX were detected (PQLs were 5 µg/1). 
" PQL = Practical quantitalion limit. 
"Calculated maximum daily limit assuming a 4.5-acre impervious surface, developed by S. Hays/Hays Consulting based on information provided by 
P. Elardo/Ecology. 
'Water Quality Criteria (WAC 173-201A) or Model Toxics Control Act (MTCA) Method C for Surface Water (WAC 173-340) (MTCA is used only for 
semivolatile organics). Used for comparison only when allowable discharge concentrations were nol available. Note that some of the Water Quality Criteria arc 
below PQLs. 
'
1 Scmivolatilc organic were analyzed using EPA Mctho,J 8270. All other semivolatile organics were not detected. 
' Note that bis(2-elhylhexyl)phlhalale was found in the method blank at 0.85 µg/1. 
1 Pesticides and PCBs were analyzed using EPA Method 8080. All other pesticides and PCBs were not detected. 

' Maximum daily limit is calculated for total PCBs. 
" Maximum daily limit is calculated for DDT and metabolites. 
' Maximum daily limit is based on federal criterion which is identical for heptachlor and heptachlor epoxide. 

' Hardness is used for metals criteria calculations. 

sca I llll2BEC6.wp5/2 
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Table 5-2 
Detected Constituents in Composite Sewer Sediment Sample" 

Parameter Results 

Total copper 6,300 mg/kg 

TCLP bariumb 1.4 mg/l 

TCLP cadmiumb 0.035 mg/I 

Arochlor 1254 6.6 mg/kg 

Acetone 4,100 µg/l 

Toluene 700 µg/1 

M-xylene 310 µg/l 

P-xylene 310 µg/l 

O-xylene 560 µg/l 

asample collected by Philip Environmental on 7/13/95. 
b All other TCLP metals were not detected. 

sea I 002B87 A. wp5 
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Table 6-1 
Constituents to be Addressed in the Risk Assessment/MCS Evaluation 

Media in Which Action Level 
Parameter Was Exceeded 

Inorganics 

Cobalt Soil 

Total arsenic Groundwater, seeps 

Total barium Seeps 

Total cadmium Groundwater, seeps 

Total chromium Groundwater 

Total cobalt Groundwater, seeps 

Total copper Groundwater, seeps 

Total lead Groundwater, seeps 

Total mercury Groundwater, seeps 

Total nickel Groundwater, seeps 

Total selenium Groundwater 

Total thallium Groundwater 

Total vanadium Groundwater, seeps 

Total zinc Groundwater, seeps 

Pesticides/PCBs 

Endosulfan I Groundwater 

Endosulfan sulfate Groundwater 

4,4'-DDD Groundwater 

Semivolatiles 

2-Methylnaphthalene Soil, groundwater 

Benzo(g,h,i)pcrylenc Soil 

Phenanthrene Soil, groundwater 

Isopropyl alcohol (2-propanol) Soil 

Benzo(a)pyrene Groundwater 

DRAFT 

Source of Most Stringent 
Action Level 

No action level 

GW MTCA B & SW HH FED 
FISH 

No action level 

SW FWC FED, SW FWC ST, 
&SWMWCST 

GW GWQS 

No action level 

SW MWA ST 

SW FWC FED, SW MWC ST, 
& SW MWC FED 

SW FWC FED & SW MWC 
FED 

SWMWC ST 

GW GWQS & SW FWC FED 

GW FED MCL 

GW MTCA B, No action level 

SW FWC ST & SW MWC ST 

SW MWC ST 

SW FWC ST 

SW HH FED FISH 

No action level 

No action level 

No action level 

No action level 

GW GWQS 

seal 002B7 AO.wp5/IO 
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Table 6-1 
Constituents to be Addressed in the Risk Assessment!MCS Evaluation 

Media in Which Action Level Source of Most Stringent 
Parameter Was Exceeded Action Level 

Chrysene Groundwater GWMTCAB 

Bis(2-chloroethyl)ether Groundwater GWMTCAB 

Pentachlorophenol Groundwater GW MTCA B 

2-Methylphenol Groundwater GW MTCA B 

4-Methylphenol Groundwater GWMTCAB 

Bis(2-ethylhexyl)phthalate Groundwater, seeps SW HH FED FISH 

Dibenzofuran Groundwater No action level 

Volatiles 

Toluene Groundwater GW FEDMCL 

Benzene Groundwater GW GWQS 

Methylene chloride Groundwater GW FEDMCL 

1,1-Dichloroethane Groundwater GW GWQS 

Acetone Groundwater GW MTCA B 

Formaldehyde Groundwater GW MTCA B 

Conventionals 

Nitrite Groundwater GWFED MCL 

Source of the most stringent action level: 
GW FED MCL 
GW ST SMCL 

GW GWQS 
GW MTCA B 

SW MWC ST 
SW FWC ST 
SW MWA ST 
SW FWC ST 
SW FWC FED 

SW MWC FED 

SW FWA FED 
SW FMA FED 
SW HH FED FISH 

seal002B7A0.wp5/I I 

12/14/95 

Federal Maximum Contaminant Levels (MCLs) for Drinking Water (40 CFR 141 and 142) 
Washington State Secondary Maximum Contaminant Levels (State MCLs) for Drinking 
Water (WAC 246-290) 
Washington Groundwater Quality Standards (WAC 173-200) 
Washington State Model Toxic Control Act Cleanup Level Method B for Groundwater 
(WAC 173-340) 
Washington Water Quality Standards for Marine Water Chronic (WAC 173-201 A) 
Washington Water Quality Standards for Freshwater, Chronic (WAC 173-201A) 
Washington Water Quality Standards for Marine Water Acute (WAC 173-201A) 
Washington Water Quality Standards for Freshwater, Acute (WAC 173-201A) 
Federal Freshwater Chronic - Federal Water Quality Criteria for Surface Water. Freshwater 
Chronic ( 40 CFR 131) 
Federal Marine Chronic - Federal Water Quality Criteria for Surface Water, Marine 
Chronic (40 CFR 131) 
Federal Water Quality Criteria for Surface Water. Freshwater Acute (40 CFR 131) 
Federal Water Quality Criteria for Surface Water, Marine Acute (40 CFR 131) 
Federal Water Quality Criteria for the Consumption of Organisms Only (40 CFR 13 I) 

DRAFT 
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Table 6-2 
Recommended Sediment Sampling 

Location Parameter Sample Depth" 
Outfall 2 Metals 0-10 cm 
Outfall 3 Metals 0-10 cm 
Outfall 6 Metals 0-10 cm 
Outfall 7 Metals 0-10 cm 

Seep 2 Metals, Semivolatiles, TOC 0-10 cm 
Seep 5 Metals 0-10 cm 
Seep 7 Semivolatiles, TOC 0-10 cm 

"Depth from present sediment surface. 

sea I 002B930.wp5/9 
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Table 2-4 
Seep and Surface Water Sampling and Analysis Matrix 

Sample Conventional Hexavalent Guaiacols/ 
Numher Parameters ... Chromium lnorganics1

' Semivolatiles Volatiles Pesticides/PCBs Herhicides Formaldehyde Resin Acids 

01-SP X X X X X X X 

02-SP' X X X X X X X X X 

In-SP X X X X X X X 

04-SP X X X X X X X 

0:i-SP X X X X X X X 

06-SP X X X X X X X 

07-SP X X X X X X X 

01-SW X 

02-SW X 

·'Conventional parameters include alkalinity as CaCO,. carbonate/bicarbonate, nitrate, nitrite, total kjeldahl nitrogen (TKN), total dissolved solids (TDS), total organic carbon 
(TOC), sulfate, sulfide, phosphorus, and chloride. 
"lnorganics include Target Analyte List (TAL) and common ions (sodium, potassium, magnesium, and calcium). 
'This sample was collected from seep 2, which had a dark brown tint. 

sea I 00287C6. wp:i 

seal 00287C6.wp:i/l 

12/1 J/9:i 

Seep J was slightly tea-colored. A II other seeps were clear. 



Monsanto Company 104(e) Response

Monsanto 2A001009

Appendix A 
RFI Field Sampling Plan Addenda 



Monsanto Company 104(e) Response

Monsanto 2A001010

MEMORANDUM 

TO: Liz Luecker/CH2M HILL 

COPIES: Doug Holsten/CH2M HILL 
Artemis Antipas/CH2M HILL 

FROM: Doug Kunkel/CH2M HILL 
Judi Radloff/CH2M HILL 

DATE: April 12, 1995 

SUBJECT: Rhone Poulenc, Inc., Seep Sampling, April 18, 1995 

PROJECT: NPE35051.A5 

Introduction 

CHMH/Ll 

Three groundwater seeps were noted along the Duwamish Waterway shoreline area on the 
western perimeter of the Rhone Poulenc Facility (the Facility) during an investigation by 
Landau (1991). These seeps were documented and designated Seeps 1, 2 and 3 (see 
Figure 1). 

The existence of the seeps and their status was assessed during a Facility reconnaissance 
performed by CH2M HILL on May 6, 1993. At the time of the site visit, Seep 1 could 
not be located; it may have been under water. Seeps 2 and 3 appeared to be. dry. One 
small seep, slightly tinted brown, was noted north of Seep 2 and west of Seep 3. 
Additional groundwater seeps were observed along the bank of the Duwamish Waterway 
during the May 6 site visit; however, these seeps were not discolored. 

A large seep, possibly Seep 1, was noted by CH2M HILL personnel performing Round 2 
sediment sampling as part of the RCRA Facility Investigation (RFI). The seep was not 
sampled at this time because the field crew was performing sediment sampling and was 
not prepared to sample the seep. In addition, the CH2M HILL field personnel noted that 
a water collection device would likely need to be used to channel seep flow into sample 
bottles. 

Based on information gained during the May 6, 1993 site visit and during RFI sediment 
sampling it is thought that the seeps are only exposed during (minus) tide events. The 
optimal time for sampling the seeps is during a minus tide event when the Duwamish 
Waterway water level is sufficiently low for the seeps to be exposed and accessible. 

Samples of water from the Duwamish Waterway will be obtained in addition to the seep 
samples. The Duwamish Waterway samples will be obtained from upstream of Slip 6 and 
downstream of the seeps at the Facility. A total of two samples will be obtained. 

RPISEEP.W51 
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Sampling Schedule 

Favorable tidal conditions for seep sampling (negative tides during daylight hours) do not 
occur during winter months, therefore seep sampling was postponed until spring 1995. 
The date selected for seep sampling is April 18, 1995. The low low-tide event for April 
18, 1995 occurs at 2:00 pm and the predicted tide is -1.9 feet NGVD (see Figure 2). 
CH2M HILL personnel should arrive earlier, at approximately 11 :00 a.m., to evaluate the 
sampling sites and prepare the seep sample collection equipment and bottles. Additional 
sampling days may be required to sample up to 7 seeps and 2 Duwarnish Waterway 
samples. Favorable tides also occur on April 19, 20, and 21, 1995. CH2M HILL 
personnel will return to the site on subsequent days, as needed, to complete the sampling. 

Sampling Equipment 

The following equipment is needed for seep sampling: 

• appropriate sample bottles (provided by the analytical laboratory) 
• sample coolers (provided by the analytical laboratory) 
., pH meter with buffer solutions (Orion model 250A or equivalent) 
" conductivity meter with standard solutions (YSI model 33 or equivalent) 
.. dissolved oxygen meter (YSI model 51B or equivalent) 
.. organic vapor meter with calibration gas 
• nitrile inner gloves (1 box XL) 
• shovel 
• two (2) 4'X4' pieces of plywood (3/8-inch thickness) 
• disposable plastic cups (12 or 16 ounce) 
• Tyvek® or Saranex® suits for sampling personnel 
• camera with film 
• Sharpie® pens 
• field book 
• clear tape 
• paper towels 
• two decontamination tubs 
• ice for sample preservation 
• strapping tape 
• nitric acid ampules 
• pH paper 
• bubble wrap 
• Forms (Fed X and chain of custody) 
• custody seals 

RPISEEP.W51 
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• Ziploc® bags (1 box each, gallon and quart size) 
• seven (7) 1-foot long sections of 2-inch diameter PVC pipe1 

• survey stakes and hammer 
• survey flagging 
• small boat (12-foot Avon inflatable boat) 
• personal floatation devices 

1 Flow from the seep will need to be channelized and controlled such that sample bottles 
can be filled without undue disturbance to the sediment. A I-foot long section of 2-inch 
diameter PVC pipe may be used. A shovel will be used to dig a hole beneath the outlet 
of the PVC pipe so that sample bottles can be filled while upright. 

Sample Matrix 

If there is only one seep noted at the time of sampling, one sample will be obtained and 
analyzed for Appendix IX and additional parameters. Appendix IX (and additional) 
analytes, method numbers, bottle quantities and types, preservatives, and holding times are 
presented in Table 1. If more than one seep is noted, a sample will be obtained from the 
most discolored seep and analyzed for Appendix IX analytes. The remaining seeps will 
be analyzed for the parameters listed in Table 2. Duwamish Waterway samples will be 
analyzed for chromium speciation only. 

Low discharge rates in some seeps may not allow all sample bottles to be filled before the 
water level in the Duwamish Waterway rises to the seep locations. If this occurs 
sampling may need to be completed on the following day. 

All seep samples will be analyzed in the field for the following parameters; pH, 
conductivity, dissolved oxygen, temperature, and appearance. Field analysis will be 
performed prior to obtaining samples for laboratory analysis. Field parameter results will 
be documented in the field book. 

The sampling crew should be prepared to sample up to seven (7) seeps as stipulated in the 
RFI W orkplan. One duplicate sample will be obtained (in addition to the seven seep 
samples). 

RPISEEP.W51 
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Each sample will be designated by a unique alpha-numeric identifier ("sample number") 
according to the following scheme: 

where: 

01 

AB = 

= 

01-AB 

Two-digit sequential number of sample (use zeros as place 
holders where necessary, e.g., 01, 09) 

Location code. 

• SP for seep samples 
• DW for Duwamish Waterway samples 

Character groups will be separated by a dash. An example of a sample identification 
number is: 

05-SP = (Seep sample collected from seep 5) 

Sample numbers will be recorded in a field notebook, on sample container labels, and on 
chain-of-custody forms. Other information on the sample container label includes: 

" Time and date of sampling 
• Initials of sampler(s) 
• Laboratory analysis to be performed 
• Preservatives used, if any. 

Quality assurance/quality control (QA/QC) samples will be identified like true samples 
and will be called out as QA/QC samples in the field notebook only. QA/QC samples 
will not be identifiable by the laboratory. 

RPISEEP.W51 
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Laboratory Contact 

Contact Person: Don Magarian 
Pace/Mid Pacific 
625B Clyde Ave. 

Mountain View, CA 94043 

Telephone: ( 415)964-0844 

Decontamination 

Seep sampling equipment will be decontaminated following the procedures for aqueous 
sampling equipment as specified in Section 5.6.4 of the RFI Workplan. Decontamination 
fluids will be retained and transferred to the onsite storage tank. Buzz Rahier/RPI has a 
trash pump that can be used to pump fluids to the onsite storage tank. Fluids in the onsite 
storage tank are tested by an analytical lab and, if acceptable, batched to METRO along 
with stormwater. 

RPISEEP.W51 
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Table 1: 
Appendix IX and Additional Analytes, Method Numbers, Bottle Types, Preservatives, and Holding Times 

Analyte Method Bottle Number and Type Preservatives Holding Time 

voes 8240/CLP (3) 40-ml VOA HCl to pH <2 14 days 

SVOCs 8270/CLP (2) 1-liter amber glass none 7 days 

Pesticides/PCBs 8080/CLP (2) I-liter amber glass none 7 days 

O-P Pesticides 8140 (2) I-liter amber glass none 7 days 

Herbicides 8150 (2) I-liter amber glass none 7 days 

Metals (total) 6010/CLP (l) I-liter HOPE HNO3 to pH <2 28 days 

Sulfide 9030 (I) 500-ml HOPE ZnAc+NaOH to pH >9 7 days 

Common ions 6010/CLP included with metals included with metals 6 months 
(Na, K, Mg, Ca) 

SO4, Cl 300.0 (I) 500-ml HOPE none 28 days 

Alkalinity and CO/HCO3 403 (l) I-liter HOPE none 14 days 

TOS 160.1 included with alkalinity none 7 days 

TOC 415.1 (1) 500-ml HOPE H2SO4 to pH <2 28 days 

TKN 365.2 (I) I-liter HOPE H2SO4 to pH <2 28 days 

Phosphorus (total) 365.2 included with TKN H2SO4 to pH <2 28 days 

Formaldehyde 8315 (modified) (3) 40-ml VOAs none 14 days 

NO3 - NO2 300.0 included with anions none 2 days 

Chromium speciation 218.6 48 hours 

Guaiacol and Resin Acids 3540 extraction, as directed by lab as directed by lab 
NCASI Tech. Bull. 
501, App.O RNFA 

- 85.01 
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Table 2: 
Analytes, Method Numbers, Bottle Types, Preservatives, and Holding Times for Additional Seep Samples 

Analyte Method Bottle Number and Type Preservatives Holding Time 

voes 8240/CLP (3) 40-ml VOA HCI to pH <2 14 days 

SVOCs 8270/CLP (2) I-liter amber glass none 7 days 

Total Metals (Cu, Cr III, Cr 6010/CLP (]) I-liter HDPE HNO3 to pH <2 28 days 
VI, Mn, Fe) 

Sulfide 9030 (]) 500-ml HOPE ZnAc+NaOH to pH >9 7 days 

Common ions 6010/CLP included with metals included with metals 6 months 
(Na, K, Mg, Ca) 

SO4, Cl 300.0 (1) 500-ml HDPE none 28 days 

Alkalinity and CO/HCO3 403 (1) I-liter HOPE none 14 days 

TOS 160.1 included with alkalinity none 7 days 

TOC 415.1 (1) 500-ml HOPE H2SO4 to pH <2 28 days 

TKN 365.2 (1) I-liter HOPE H2SO4 to pH <2 28 days 

Phosphorus (total) 365.2 included with TKN H2SO4 to pH <2 28 days 

Formaldehyde 8315 (modified) (3) 40-ml VOAs none 14 days 

NO3 - NO2 300.0 included with anions none 2 days 

Chromium speciation 218.6 48 hours 

Guaiacol and Resin Acids 3540 extraction, as directed by lab as directed by lab 
NCASI Tech. Bull. 
501, App.D RA/FA 

- 85.01 
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MEMORANDUM 

TO: 

COPIES: 

Edwin Liu/RPI 

Teresa Michelsen/Ecology 

Sue Hays/Hays Consulting 

Artemis Antipas/CH2M HILL 

Doug Holsten/CH2M HILL 

Judi Radloff/CH2M HILL 

Jim Crawford/CH2M HILL 

FROM: Liz Luecker/CH2M HILL 

DATE: May 23, 1995 

CffMH/ll 

SUBJECT: Rhone Poulenc, Inc. Sewer System Sediment Sampling Plan 

PROJECT: NPE35051.Sl 

INTRODUCTION 

Sampling of sewer system sediments at Rhone-Poulenc's (RPI) Marginal Way facility in 
Tukwila, Washington, is planned for May 24-25, 1995. This sampling will be performed as 
part of investigations planned to supplement the Draft RPI Report (CH2M HILL, 1995). The 
purpose of this sampling is: 

1. To characterize residual sediment in the storm drain lines leading to the King County 
Storm Drain to determine what sediment contaminants may have discharged offsite to the 
King County Storm Drain, 

2. To characterize residual sediment in the six storm drain lines originating in the process 
areas that historically discharged to the Duwamish Waterway and Slip 6 to determine 
what contaminants may have discharged to the sediments, and 

3. To assess the current condition of the process and storm drainage systems at the RPI 
Facility. 

The results of this sampling will be used to determine if additional sediment sampling will be 
required along the waterway and the disposition of sewer sediments. The objectives and 
scope of work for this analysis are presented in a proposal to RPI dated May 4, 1995. 

A field reconnaissance of the storm water outfall system was conducted by CH2M HILL on 
May 8, 1995. During this visit, tentative sampling locations for outfalls 3, 6 and 7 were 
identified. However, no suitable access points were found for outfalls 2, 4, and 5. 
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SAMPLING METHODS AND FIELD PROCEDURES 

Sampling methods and field procedures will be in accordance with the RFI W orkplan 
(CH2M HILL, 1993). Two types of sediment samples will be collected: 

• Historical outfall and discharge to King County Storm Drain samples (seven 
samples plus QA samples) 

• Other process and storm water sewer system samples (15 samples plus QA 
samples) 

Historical storm water outfall and discharge to King County Storm Drain samples will be 
obtained from as near as possible to the outfall or discharge point of each storm water line. 
Sampling locations for Outfalls 3, 6, and 7 are shown in Figure 1 (and in more detail in 
Figure 2). Field sampling locations for Outfalls 2, 4, and 5 will be accessed by digging test 
pits by backhoe and breaking open the drain line at the locations shown in Figure 1. The 
backhoe and operator will be provided by RPI. Buzz Rahier/RPI recently broke the line to 
outfall 2 during other work at the site. This line will be available for sampling access. If 
sufficient sediment is not present in the outfall, or if suitable access to outfall sampling 
locations cannot be obtained, it will be noted and the sample will not be collected. Water 
present in the sampling area will be pumped or drained and collected before sediments in the 
sewers are sampled. Water present in the sampling area will be contained on-site with any 
other potentially contaminated fluids generated during the sampling. 

Other process and storm water sewer system sediment samples will be obtained from catch 
basins, manholes, or other portions of the system, as shown in Figures 2 and 3. Although 
sampling locations are not fully defined, one sample will be taken from each discrete sewer 
drainage area to determine the constituents of the sediments before they migrate from that 
area. Proposed sample locations were determined during the sewer system assessment on 
May 19, 1995; actual sample locations will be determined in the field. The strategy behind 
the proposed sampling locations is as follows: 

Sewer System Sampling Rationale 

Sewer Access System Rationale Sample 
Number (see Count 
Figures) 

1 Storm Only catch basin remaining upstream of discharge to 1 
King County Storm Drain 

2 Storm Historical outfall 2 2 

3 Storm Historical outfall 3 - only sampling point accessible 3 
without digging test pit 
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Sewer Access 
Number (see 
Figures) 

4 

5 

6 

7 

30 

26 

88 

68 

16 

14 

10 

84 

38 

40 

62 

61 or 64 

45 

47 

89 

TBD 

System 

Storm 

Storm 

Storm 

Storm 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Sewer System Sampling Rationale 

Rationale Sample 
Count 

Historical outfall 4 4 

Historical outfall 5 5 

Only sampling point accessible 6 

Historical outfall 7 (plus duplicate) 7, 8 

Part of a loop that received process water from NW 9 
comer of site 

Junction downstream from process tank storage area 10 
(unable to sample), vanillin & toluene areas 

Process overflow to storm sewer, vanillin & toluene area 11 

Only available catch basin, center of site ( control 12 
building) 

Closed loop system, vanillin production area 13 

Catch basin to intercept drain, tank storage area 14 

Centrally located, received flow from maintenance shop 15 
area, lab, & areas west 

Manhole from lab 16 

Junction of lines from distribution warehouse 17 

Toluene tank farm 18 

Larox tank farm 19 

VBL tank farm 20 

Monsize tanks 21 

Caustic tanks 22 

Catch basin at tanks by maintenance shop 23 

Second Duplicate 24 

Each sediment sample will consist of multiple grabs from a single sampling location. Grabs 
will be collected from the bottoms of manholes, inside pipes leading away from catch basins, 
or inside test pits, as feasible, so that samples are representative. Samples for BTEX will be 
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collected first and placed directly into the appropriate sample container. Additional grabs 
will be composited into one representative sample for each outfall. Sediments will be 
collected with decontaminated stainless steel scoops or dedicated, pre-cleaned glass sample 
jars (provided by the analytical laboratory) attached to an extendible pole with stainless steel 
hose clamps. Grabs will be composited in decontaminated stainless steel bowls and mixed 
until a homogenous texture is obtained. The sample will be described, photographed, and 
split into individual sample containers provided by the laboratory. 

Field personnel will not enter manholes or access pits. If sample is present in a manhole ( or 
access pit) greater than 4 feet deep and cannot be sampled by field personnel without entering 
the manhole, it will be noted, and the sample will not be collected until confined space 
permits and field safety procedures are implemented. Implementation of confined space 
procedures is outside the scope of this sampling plan. 

Field Documentation and Sample Management Procedures 

Field documentation will include recording locations of sample collection sites, procedures 
used to collect samples including the general soil conditions during excavation of test pits, 
calibration of air monitoring equipment and readings from sampling locations, the number 
and type of samples collected, and documentation of samples delivered to the laboratory. 

Sample descriptions will be recorded immediately after homogenizing samples. The 
following observations will be noted in the field log: 

• Approximate depth below ground surface of sampling 

• Sketch showing location of sediments in the pipe, catch basin, or manhole 

• Texture of sediment 

• Color of sediment 

• Presence of water (including color of water) 

• Presence of oily sheen 

• Odor (e.g. hydrogen sulfide, oil) 

• Observations on the amount of sediment present in the pipe, catch basin, or manhole and 
how deep the sediment is, if possible (e.g. using a yardstick) 

• Other observations that may be unusual 
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Analytical Parameters and Methods 

Outfall sediment samples will be analyzed for potential contaminants and conventional 
sediment parameters for comparison to the state Sediment Management Standards (SMS). 
Analytical parameters, methods, sample volume requirements, holding times, and 
preservatives are provided in Table 1. Other sediment samples will be analyzed for common 
site contaminates, listed in Table 2. 

Samples will be placed on ice immediately after sampling. 

Analytical protocols used will be CLP as adapted by the Puget Sound Estuary Program 
(PSEP). Laboratory work will be conducted under the RFI Workplan Laboratory Statement 
of Work (Appendix G of the RFI Workplan, CH2M HILL, 1993). Samples will be delivered 
to S Cubed Laboratories of San Diego, California. Five-day tum around will be requested for 
BTEX, SVOCs, PCBs, metals, and TOC analysis. S Cubed will be requested to provide pre
cleaned sample containers and coolers. 

Sample Labeling 

Each sample will be designated by a unique alpha-numeric identifier ("sample number") 
according to the following scheme: 

Outfall Samples: 

where: 

01 = 

swo = 

01-SWO 

two digit sequential number of sample representing a specific outfall 

line (use zeros as place holders where necessary, e.g. 01, 09) 

location code representing "storm water outfall" 

Character groups will be separated by a dash. An example of a sample identification number 
is: 

03-SWO = (sediment sample from storm water outfall 3) 

Other Sediment Samples: 

where: 

NNN-SEW 

NNN = three digit number of sewer system component as identified on the 
sewer system map 

line (use zeros as place holders where necessary, e.g. 001, 009) 
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SEW = location code representing "sewer line" 

100-SEW = (sediment sample from sewer line 100) 

Sample numbers will be recorded in a field notebook, on sample container labels, and on 
chain of custody forms. Other information on the sample container label will include: 

• Time and date of sampling 
• Initials of sampler(s) 
• Laboratory analysis to be performed 
• Preservatives used (if any) 

Quality assurance/quality control (QA/QC) samples will be identified like true samples and 
will be called out as QA/QC samples in the field book only. QA/QC samples will not be 
identifiable by the laboratory. 

Field QC Samples 

Outfall Samples Field QC samples will consist of one duplicate sample and one MS/MSD 
to be collected at Outfall 7. This station was selected during field investigations which found 
sediments to be both accessible and sufficient in volume for QC requirements. One 
equipment rinsate blank will be collected and analyzed for BTEX, semivolatiles, PCBs, 
metals, and TOC. The rinsate blank will consist of ASTM Type II water poured over 
decontaminated sampling scoops, spoons, mixing bowls and the lower end of the extendible 
sample pole. Trip blanks will be included at a rate of 1 per sample shipment. 

Other Samples Field QC samples will consist of 5% duplicates, 5% MS/MSD, 1 rinsate 
blank, and a daily trip blank. 

Sampling Equipment 

• Appropriate sample containers (provided by the analytical laboratory) 
• Sample coolers (provided by the analytical laboratory) 
• Organic Vapor Meter (OVM) with calibration gas 
• Nitrile inner gloves (one box extra large) 
• 15 foot extendible fiberglass pole 
• Stainless steel hose clamps - sized from 4 to 8 inch diameter 
• Stainless steel scoops - 12 
• Stainless steel spoons - 12 
• Stainless steel bowls - 12 
• Plastic sheeting for ground cloth 
• Disposable protective suits for sampling personnel 
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• Camera and film 
• Marking pens 
• Field book 
• Clear Tape 
• Paper Towels 
• Ice for sample preservation 
• Two decontamination tubs 
• Bubble wrap 
• Forms (Federal Express and chain of custody) 
• Custody seals 
• Sealing plastic bags - 6 boxes 1 gal. size, 4 box quart size 

Sampling Schedule 

Sampling is currently planned for May 24-25, 1995. CH2M HILL personnel will coordinate 
with onsite RPI personnel for excavation of test pits and assistance with access to other 
sampling locations. 

Decontamination Procedures 

Sampling equipment, including stainless steel scoops, spoons, mixing bowls, and the lower 
end of the extendible sampling pole, will be decontaminated following the same procedures 
as for aqueous sampling equipment as specified in Section 5.6.4 of the RPI Workplan 
(CH2M HILL, 1993). Sufficient stainless steel sampling equipment will be decontaminated 
for one day's use prior to the day's sampling. Once used, this equipment will not be used to 
collect samples at other locations until it has been decontaminated at the end of the day. If 
glass sample bottles are used to collect samples, they will be discarded after sampling at each 
location is completed. The lower end of the sampling pole will be decontaminated between 
each sampling location. 

Data Validation 

Data validation will be performed by a CH2M HILL chemist and may include checks of raw 
data. 

LABO RA TORY QA/QC 

Laboratory QA/QC will be as specified in Appendix G of the RPI Workplan (CH2M HILL 
1993). 
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Table 1 

Analytical Parameter, Methods, Sample Volume Requirements, Holding Times, and Sample Preservatives 

For Historical RPI Storm Water Outfall Sampling 

Parameters Methods Minimum Laboratory Holding Times Sample Preservatives 
Sample Volume 
Requirements 

Benzene, Toluene, 8240/CLP/PSEP 10 gms/2 oz jar - no 14 days Cool, 4 deg. C 
Ethylbenzene, Total heads pace 
Xylenes (BTEX) 

Semivolatile Organic 8270/CLP/PSEP 150 gms/8 oz jar 14 days Cool, 4 deg. C 
Compounds (SVOCs) 

PCBs 8081/CLP/PSEP 150 gms/8 oz jar 14 days Cool, 4 deg. C 

Total Metals-As, Cd, Cr, 6010/CLP/PSEP 25 gms/8 oz jar 6 months Cool, 4 deg. C 
Cu, Pb, Ag, Zn 

Total Mercury 7071/CLP/PSEP From Total Metals jar 28 days Cool, 4 deg. C 

Total Organic Carbon Standard Methods 531 OB 20 gms/4 oz jar 28 days Cool, 4 deg. C 
(TOC) 

pH 150.1 From TOCjar 14 days Cool, 4 deg. C 

Grain Size ASTM D422/PSEP Full 32 oz jar 6 months Cool, 4 deg. C 

Specific Gravity ASTM D854 From grain size jar 6 months Cool, 4 deg. C 
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Table 2 

Analytical Parameter, Methods, Sample Volume Requirements, Holding Times, and Sample Preservatives 

For Historical RPI Process & Storm Water Sewer System Sampling 

Parameters Methods Minimum Laboratory Holding Times Sample Preservatives 
Sample Volume 
Requirements 

Benzene, Toluene, 8240/CLP/PSEP 10 gms/2 oz jar - no 14 days Cool, 4 deg. C 
Ethylbenzene, Total headspace 
Xylenes (BTEX) 

Semivolatile Organic 8270/CLP/PSEP 150 gms/8 oz jar 14 days Cool, 4 deg. C 
Compounds (SVOCs) 

PCBs 8081/CLP/PSEP 150 gms/8 oz jar 14 days Cool, 4 deg. C 

Total Metals-As, Cd, Cr, 6010/CLP/PSEP 25 gms/8 oz jar 6 months Cool, 4 deg. C 
Cu, Pb, Ag, Zn 

Total Mercury 7071/CLP/PSEP From Total Metals jar 28 days Cool, 4 deg. C 

Total Organic Carbon Standard Methods 5310B 20 gms/4 oz jar 28 days Cool, 4 deg. C 
(TOC) 
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Figure .i 
Historical Outfalls 
Rhone-Poulenc Inc. 
Tukwila, WA 

OS-SWO O Proposed Sewer System 

Ser=-~nt S- 'ing • it 
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Appendix B 

Modifications to Methods and Procedures 
Specified in the RFI W orkplan 

This appendix contains a list of the modifications that, during the RFI Round 3 activities 
conducted in 1995, were made to the methods and procedures specified in the RFI 
Workplan (RPI, December 1993). The modifications are presented in the following 
sequence: 

• Groundwater sampling 
• Seep sampling 

seal002B76l.wp5 

seal 002B76 l.wpS/l 
12/11/95 B-1 DRAFT 
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Modifications to Methods and Procedures Specified in the RFI W orkplan 

Page Reference 
Original RFI Workplan in RFI 

Number Procedure or Wording Workplan 

Modifications to Round 3 Groundwater Sampling Procedures 

I Well Purging. Monitoring wells 5-26 
will be purged prior to sampling 
by removing a minimum of 
three and no more than five casing 
volumes of water using a peristal-
tic purge pump. 

2 Well Purging. The peristaltic 5-26 
purge pump will employ single-
use, disposable polyethylene intake 
tubing that will be changed 
between wells. 

3 Well Purging. The pump intake 5-27 
will be lowered to a level just 
below the water surface. 

4 Groundwater Sample Collection. 5-27 
Groundwater samples will be 
collected using decontaminated 
stainless steel hailers. 

5 Trip Blanks. Trip blanks will be 5-34 
collected at a frequency of one per 
sample shipment. 

6 Matrix Spike/Matrix Spike Dupli- 5-34 
cates. Triplicate volumes of 
sample will be collected at a 
frequency of l O percent of the 
total number of samples collected. 

Modifications to Seep Sampling Procedures 

l Seeps will be sampled by holding 5-8 
a laboratory-prepared, prelabeled 
sample bottle under the flowing 
water until the bottle is filled. 

2 One seep sample will be analyzed 5-9 
for Appendix IX parameters 

DRAFT 
B-2 

Modification 

Monitoring wells were purged 
prior to sampling using 
bladder, diaphragm, and 
submersible pumps. Low-
flow purge techniques were 
employed and significantly 
less than three purge volumes 
were removed from the wells. 

Teflon tubing was reused and 
decontaminated between wells 
using an alconox and tap-
water wash and tap-water 
rinse. 

The bladder pump intake was 
midpoint in the well screen. 

Sampling was conducted 
using dedicated laboratory-
cleaned teflon hailers or using 
the bladder pump and tubing. 

The trip blank for the second 
day's shipment was not sent. 

Extra volume for MS/MSDs 
was not collected. MS/MSDs 
were not analyzed. 

Seep flow and volume were 
insufficient to sample in the 
manner described for five of 
seven seeps. The sampling 
procedure is described in 
Appendix E. 

A duplicate sample was taken 
from seep 2. Both the 
sample and the duplicate were 
analyzed for Appendix IX 
parameters. 

seal002B762.wp5/2 

12/11/95 
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Modifications to Methods and Procedures Specified in the RFI W orkplan 

Original RFI Workplan 
Number Procedure or Wording 

3 All seeps will be analyzed for 
common ions including sodium, 
potassium, magnesium, and 
calcium 

4 Only the seep sample analyzed for 
Appendix IX parameters will be 
analyzed for pesticides. 

seal002B762.wp5 

seal 002B762.wp5/3 
12/11/95 

Page Reference 
in RFI 

Workplan Modification 

5-9 Samples from seeps 1 and 3 
were not analyzed for 
sodium, potassium, mag-
nesium, and calcium. 

5-8 The laboratory analyzed the 
samples from seeps 1 and 3 
for pesticides/PCBs, organo-
phosphate pesticides, and 
herbicides. 

DRAFT 
B-3 
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Appendix C 
RFI Database of Detected Results From 
Round 3 Groundwater, Seep and 
Sewer Sediment Analyses 
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Round3 

Detected Groundwater Results 

Area Sam leID Station ID Result ualifier Units 

Conventionals 

01 A-2 MW-A02 Dissolved Oxygen 2.7 mg/I.. 

01 A-2 MW-A02 pH (field) 7.19 -log+H 

01 A-2 MW-A02 Specific Conductance (field) 880 unhos/cn 

01 A-2 MW-A02 Temperature 15.9 oc 
In organics 

01 A-2 MW-A02 Aluminum, Total 1140 µg/L 

01 A-2 MW-A02 Arsenic, Total 40 µg/L 

01 A-2 MW-A02 Barium, Total 18 B µg/L 

01 A-2 MW-A02 Boron, Total 807 µg/L 

01 A-2 MW-A02 Calcium, Total 3820 B µg/L 

01 A-2 MW-A02 Chromium, Total 16.8 µg/L 

01 A-2 MW-A02 Copper, Total 12.5 B µg/L 

01 A-2 MW-A02 Iron, Total 14500 µg/L 

01 A-2 MW-A02 Magnesium, Total 6280 µg/L 

01 A-2 MW-A02 Manganese, Total 668 µg/L 

01 A-2 MW-A02 Potassium, Total 7590 µg/L 

01 A-2 MW-A02 Sodium, Total 222000 µg/L 

01 A-2 MW-A02 Vanadium, Total 207 µg/L 

01 A-2 MW-A02 Zinc, Total 8.4 B µg/L 

Semivolatiles 

01 A-2 MW-A02 bis(2-Chloroethyl)Ether µg/L 

Volatiles 

01 A-2 MW-A02 I, 1-Dichloroethane 0.6 J µg/L 

01 A-2 MW-A02 1,2-Dichloroethene (Total) 0.3 µg/L 

Inorganics 

01 A-2D-FD MW-A02 FD Aluminum, Total 1630 µg/L 

01 A-2D-FD MW-A02 FD Arsenic, Total 42.5 µg/L 

01 A-2D-FD MW-A02 FD Barium, Total 21.3 B µg/L 

01 A-2D-FD MW-A02 FD Boron, Total 417 B µg/L 

01 A-2D-FD MW-A02 FD Calcium, Total 4450 B µg/L 

01 A-2D-FD MW-A02 FD Chromium, Total 18.3 µg/L 

01 A-2D-FD MW-A02 FD Copper, Total 12.6 B µg/L 

01 A-2D-FD MW-A02 FD Iron, Total 15800 µg/L 

01 A-2D-FD MW-A02 FD Magnesium, Total 6920 µg/L 

01 A-2D-FD MW-A02 FD Manganese, Total 706 µg/L 

01 A-2D-FD MW-A02 FD Potassium, Total 7880 µg/L 

01 A-2D-FD MW-A02 FD Sodium, Total 228000 µg/L 

01 A-2D-FD MW-A02 FD Vanadium, Total 220 µg/L 

01 A-2D-FD MW-A02 FD Zinc, Total 11.5 B µg/L 

Volatiles 

01 A-2D-FD MW-A02 FD I, 1-Dichloroethane 0.6 J µg/L 

01 A-2D-FD MW-A02 FD 1,2-Dichloroethene (Total) 0.3 µg/L 

Conventionals 

01 A-9 MW-A09 Dissolved Oxygen 2 mg/I.. 

01 A-9 MW-A09 pH(field) 6.38 -log+H 

01 A-9 MW-A09 Specific Conductance (field) 272 1mhos/cn 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 
Detected Groundwater Results 

Area Sam le ID Station ID Result ualifier Units 

01 A-9 MW-A09 Temperature 14.4 oc 
In organics 

01 A-9 MW-A09 Aluminum, Total 5080 µg/L 

01 A-9 MW-A09 Arsenic, Total 3.7 B µg/L 

01 A-9 MW-A09 Barium, Total 31.8 B µg/L 

01 A-9 MW-A09 Boron, Total 548 B µg/L 

01 A-9 MW-A09 Calcium, Total 9250 µg/L 

01 A-9 MW-A09 Chromium, Total 5.3 B µg/L 

01 A-9 MW-A09 Cobalt, Total 2.5 B µg/L 

01 A-9 MW-A09 Copper, Total 17.7 B µg/L 

01 A-9 MW-A09 Iron, Total 10200 µg/L 

01 A-9 MW-A09 Lead, Total 1.4 B µg/L 

01 A-9 MW-A09 Magnesium, Total 12100 µg/L 

01 A-9 MW-A09 Manganese, Total 826 µg/L 

01 A-9 MW-A09 Nickel, Total 6.7 B µg/L 

01 A-9 MW-A09 Potassium, Total 7150 µg/L 

01 A-9 MW-A09 Sodium, Total 32600 µg/L 

01 A-9 MW-A09 Vanadium, Total 23.7 B µg/L 

01 A-9 MW-A09 Zinc, Total 16.7 B µg/L 

Conventionals 

01 DM-3A DM-03A Dissolved Oxygen 2.75 mg/L 

01 DM-3A DM-03A pH (field) 6.92 -log+H 

01 DM-3A DM-03A Specific Conductance (field) 244 imhos/cn 

01 DM-3A DM-03A Temperature 13.7 oc 
Inorganics 

01 DM-3A DM-03A Boron, Total 203 B µg/L 

01 DM-3A DM-03A Calcium, Total 2620 B µg/L 

01 DM-3A DM-03A Iron, Total 2770 µg/L 

01 DM-3A DM-03A Magnesium, Total 4990 B µg/L 

01 DM-3A DM-03A Manganese, Total 338 µg/L 

01 DM-3A DM-03A Potassium, Total 8300 µg/L 

01 DM-3A DM-03A Sodium, Total 36200 µg/L 

01 DM-3A DM-03A Vanadium, Total 4.3 B µg/L 

01 DM-3A DM-03A Zinc, Total 15.2 B µg/L 

Conventionals 

01 DM-3B DM-03B Dissolved Oxygen 1.5 mg/L 

01 DM-3B DM-03B pH(field) 8.1 -log+H 

01 DM-3B DM-03B Specific Conductance (field) 1361 ,mhos/cn 

01 DM-3B DM-03B Temperature 14 oc 
Volatiles 

01 DM-3B DM-03B Toluene 0.4 J µg/L 

Conventionals 

01 FB-01 FB Nitrogen, Kjeldahl 0.44 J mg/L 

01 FB-01 FB pH (lab) 5.4 -log+H 

Volatiles 

01 FB-01 FB 2-Butanone 3 µg/L 

01 FB-01 FB Chloroform 0.8 J µg/L 

FD,: Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area I Sam lelD Station ID Result ualifier Units 

Conventionals 

02 B-2 MW-B02 Dissolved Oxygen 1.4 mg/L 

02 B-2 MW-B02 pH (field) 7.06 -log+H 

02 B-2 MW-B02 Specific Conductance (field) 1602 1mhos/cn 

02 B-2 MW-B02 Temperature 16.4 oc 
In organics 

02 B-2 MW-B02 Aluminum, Total 2950 µg/L 

02 B-2 MW-B02 Barium, Total 143 B µg/L 

02 B-2 MW-B02 Boron, Total 437 B µg/L 

02 B-2 MW-B02 Calcium, Total 31300 µg/L 

02 B-2 MW-B02 Chromium, Total 73.2 µg/L 

02 B-2 MW-B02 Cobalt, Total 9.2 B µg/L 

02 B-2 MW-B02 Copper, Total 181 µg/L 

02 B-2 MW-B02 Iron, Total 29300 µg/L 

02 B-2 MW-B02 Lead, Total 15 J µg/L 

02 B-2 MW-B02 Magnesium, Total 11400 µg/L 

02 B-2 MW-B02 Manganese, Total 962 µg/L 

02 B-2 MW-B02 Mercury, Total 0.15 B µg/L 

02 B-2 MW-B02 Nickel, Total 8.4 B µg/L 

02 B-2 MW-B02 Potassium, Total 10300 µg/L 

02 B-2 MW-B02 Sodium, Total 485000 µg/L 

02 B-2 MW-B02 Vanadium, Total 387 µg/L 

02 B-2 MW-B02 Zinc, Total 112 µg/L 

Conventionals 

02 B-4 MW-B04 Dissolved Oxygen 2 mg/L 

02 B-4 MW-B04 pH (field) 7.59 -log+H 

02 B-4 MW-B04 Specific Conductance (field) 2224 1mhos/cn 

02 B-4 MW-B04 Temperature 14.6 oc 
Inorganics 

02 B-4 MW-B04 Aluminum, Total 1480 µg/L 

02 B-4 MW-B04 Barium, Total 32.4 B µg/L 

02 B-4 MW-B04 Boron, Total 1520 µg/L 

02 B-4 MW-B04 Calcium, Total 6740 µg/L 

02 B-4 MW-B04 Chromium, Total 13 µg/L 

02 B-4 MW-B04 Copper, Total 11.9 B µg/L 

02 B-4 MW-B04 Iron, Total 2260 µg/L 

02 B-4 MW-B04 Magnesium, Total 7230 J µg/L 

02 B-4 MW-B04 Manganese, Total 87.5 µg/L 

02 B-4 MW-B04 Potassium, Total 24500 µg/L 

02 B-4 MW-B04 Sodium, Total 546000 µg/L 

02 B-4 MW-B04 Vanadium, Total 43.7 B µg/L 

BTEX 

02 B-5 MW-B05 Benzene 2 µg/L 

02 B-5 MW-BOS Toluene 15 µg/L 

Conventionals 

02 B-5 MW-BOS Alkalinity (as CaC03) 230 mg/L 

02 B-5 MW-BOS Ammonia 0.6 mg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area I Sam le ID lstation ID N cl Parameter Result ualifier Units 

02 B-5 MW-BOS Bicarbonate (from Alkalinity) 230 mg/L 

02 B-5 MW-BOS Chloride 35 mg/L 

02 B-5 MW-BOS Dissolved Oxygen 2.6 mg/L 

02 B-5 MW-B05 Methane 73 ppmv 

02 B-5 MW-BOS Nitrate Nitrogen 0.05 mg/L 

02 B-5 MW-BOS Nitrogen, Kjeldahl 1.8 mg/L 

02 B-5 MW-BOS Orthophosphate 0.62 mg/L 

02 B-5 MW-BOS pH(field) 6.66 -log+H 

02 B-5 MW-BOS pH(]ab) 6.5 -log+H 

02 B-5 MW-BOS Specific Conductance (field) 582 1mhos/cn 

02 B-5 MW-B05 Specific Conductance (lab) 610 1mhos/cn 

02 B-5 MW-B05 Sulfate 4.5 mg/L 

02 B-5 MW-B05 Temperature 14.4 oc 
02 B-5 MW-BOS Total Dissolved Solids 450 mg/L 

02 B-5 MW-BOS Total Hardness (as CaCO3) 120 mg/L 

02 B-5 MW-BOS Total Organic Carbon 41 mg/L 

Inorganics 

02 B-5 MW-BOS Aluminum, Total 756 µg/L 

02 B-5 MW-BOS Arsenic, Total 3.3 B µg/L 

02 B-5 MW-BOS Barium, Total 8.5 B µg/L 

02 B-5 MW-BOS Boron, Total 213 B µg/L 

02 B-5 MW-BOS Calcium, Total 15300 µg/L 

02 B-5 MW-BOS Chromium, Total 12 µg/L 

02 B-5 MW-BOS Iron, Total 8040 µg/L 

02 B-5 MW-BOS Magnesium, Total 12300 J µg/L 

02 B-5 MW-BOS Manganese, Total 299 µg/L 

02 B-5 MW-BOS Potassium, Total 3140 B µg/L 

02 B-5 MW-BOS Sodium, Total 85700 µg/L 

02 B-5 MW-BOS Vanadium, Total 72 µg/L 

02 B-5 MW-BOS Zinc, Total 59.2 J µg/L 

Conventionals 

02 B-6 MW-B06 Alkalinity (as CaCO3) 340 mg/L 

02 B-6 MW-B06 Ammonia 5.8 mg/L 

02 B-6 MW-B06 Bicarbonate (from Alkalinity) 340 mg/L 

02 B-6 MW-B06 Chloride 15 mg/L 

02 B-6 MW-B06 Dissolved Oxygen 3.8 mg/L 

02 B-6 MW-B06 Methane 930 ppmv 

02 B-6 MW-B06 Nitrate Nitrogen 0.11 mg/L 

02 B-6 MW-B06 Nitrogen, Kjeldahl 6.6 mg/L 

02 B-6 MW-B06 Orthophosphate 3.3 mg/L 

02 B-6 MW-B06 pH (field) 6.78 -log+H 

02 B-6 MW-B06 pH(lab) 6.6 -log+H 

02 B-6 MW-B06 Phosphorus 4 mg/L 

02 B-6 MW-B06 Specific Conductance (field) 722 1mhos/cn 

02 B-6 MW-B06 Specific Conductance (lab) 730 1mhos/cn 

02 B-6 MW-B06 Sulfate 0.88 mg/L 

02 B-6 MW-B06 Sulfide (as S) 0.2 mg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round3 
Detected Groundwater Results 

Area I Sam le ID Station ID Result ualifier Units 

02 B-6 MW-B06 Temperature 15.5 oc 
02 B-6 MW-B06 Total Dissolved Solids 500 mg/L 

02 B-6 MW-B06 Total Hardness ( as CaCO3) 140 mg/L 

02 B-6 MW-B06 Total Organic Carbon 23 mg/L 

Inorganics 

02 B-6 MW-B06 Aluminum, Total 3140 µg/L 

02 B-6 MW-B06 Barium, Total 22.7 B µg/L 

02 B-6 MW-B06 Boron, Total 138 B µg/L 

02 B-6 MW-B06 Calcium, Total 6850 µg/L 

02 B-6 MW-B06 Chromium, Total 12.1 µg/L 

02 B-6 MW-B06 Copper, Total 42.3 µg/L 

02 B-6 MW-B06 Iron, Total 11900 µg/L 

02 B-6 MW-B06 Magnesium, Total 5360 J µg/L 

02 B-6 MW-B06 Manganese, Total 3!0 µg/L 

02 B-6 MW-B06 Potassium, Total 7990 µg/L 

02 B-6 MW-B06 Sodium, Total 125000 µg/L 

02 B-6 MW-B06 Vanadium, Total 34 B µg/L 

Semivolatiles 

02 B-6 MW-B06 2-Methy !naphthalene 0.4 J µg/L 

02 B-6 MW-B06 Acenaphthene 3 J µg/L 

02 B-6 MW-B06 Anthracene 0.4 J µg/L 

02 B-6 MW-B06 Dibenzofuran 0.8 J µg/L 

02 B-6 MW-B06 fluorene I J µg/L 

02 B-6 MW-B06 Phenanthrene 0.8 J µg/L 

02 B-6 MW-B06 Pyrene 0.6 J µg/L 

Conventionals 

02 DM-4 DM-04 Dissolved Oxygen 1.85 mg/L 

02 DM-4 DM-04 pH (field) 6.87 -log+H 

02 DM-4 DM-04 Specific Conductance (field) 1272 1mhos/cn 

02 DM-4 DM-04 Temperature 15.1 oc 
Inorganics 

02 DM-4 DM-04 Aluminum, Total 233 µg/L 

02 DM-4 DM-04 Barium, Total 31 B µg/L 

02 DM-4 DM-04 Boron, Total 389 B µg/L 

02 DM-4 DM-04 Calcium, Total 27400 µg/L 

02 DM-4 DM-04 Chromium, Total 17.7 µg/L 

02 DM-4 DM-04 Copper, Total 5.1 B µg/L 

02 DM-4 DM-04 Iron, Total 17400 µg/L 

02 DM-4 DM-04 Lead, Total 1.6 BJ µg/L 

02 DM-4 DM-04 Magnesium, Total 18600 µg/L 

02 DM-4 DM-04 Manganese, Total 822 µg/L 

02 DM-4 DM-04 Potassium, Total 8090 µg/L 

02 DM-4 DM-04 Sodium, Total 284000 µg/L 

02 DM-4 DM-04 Vanadium, Total 112 µg/L 

02 DM-4 DM-04 Zinc, Total 12.1 B µg/L 

Conventionals 

02 DM-5 DM-05 Alkalinity (as CaC03) 3300 mg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

! 

AJ cl Area Sam leID Station ID Parameter Result ualifier Units 

02 DM-5 DM-05 Ammonia 17 J mg/L 

02 DM-5 DM-05 Bicarbonate (from Alkalinity) 3300 mg/L 

02 DM-5 DM-05 Chloride 130 mg/L 

02 DM-5 DM-05 Dissolved Oxygen 2.45 mg/L 

02 DM-5 DM-05 Nitrate Nitrogen 7 mg/L 

02 DM-5 DM-05 Nitrite Nitrogen I.I mg/L 

02 DM-5 DM-05 Nitrogen, Kjeldahl 30 J mg/L 

02 DM-5 DM-05 Orthophosphate 25 mg/L 

02 DM-5 DM-05 pH (field) 7.29 -log+H 

02 DM-5 DM-05 pH(lab) 7.6 -log+H 

02 DM-5 DM-05 Phosphorus 26 mg/L 

02 DM-5 DM-05 Specific Conductance (field) 5170 1mhos/cn 

02 DM-5 DM-05 Specific Conductance (lab) 5100 1mhos/cn 

02 DM-5 DM-05 Sulfate 2.2 mg/L 

02 DM-5 DM-05 Sulfide (as S) 1.4 mg/L 

02 DM-5 DM-05 Temperature 16.1 oc 
02 DM-5 DM-05 Total Dissolved Solids 5300 mg/L 

02 DM-5 DM-05 Total Hardness (as CaCO3) 400 mg/L 

02 DM-5 DM-05 Total Organic Carbon 3200 mg/L 

Inorganics 

02 DM-5 DM-05 Aluminum, Total 5870 µg/L 

02 DM-5 DM-05 Arsenic, Total 51.4 µg/L 

02 DM-5 DM-05 Barium, Total 262 µg/L 

02 DM-5 DM-05 Boron, Total 642 µg/L 

02 DM-5 DM-05 Calcium, Total 52000 µg/L 

02 DM-5 DM-05 Chromium, Total 301 µg/L 

02 DM-5 DM-05 Cobalt, Total 35.3 B µg/L 

02 DM-5 DM-05 Copper, Total 28 µg/L 

02 DM-5 DM-05 Iron, Total 31300 µg/L 

02 DM-5 DM-05 Magnesium, Total 43300 µg/L 

02 DM-5 DM-05 Manganese, Total 624 µg/L 

02 DM-5 DM-05 Nickel, Total 12.8 B µg/L 

02 DM-5 DM-05 Potassium, Total 25000 µg/L 

02 DM-5 DM-05 Sodium, Total 1570000 µg/L 

02 DM-5 DM-05 Vanadium, Total 1410 µg/L 

02 DM-5 DM-05 Zinc, Total 216 µg/L 

BTEX 
02 MW-20 MW-20 Xylene (Total) 0.9 µg/L 

Conventionals 

02 MW-20 MW-20 Alkalinity (as CaCO3) 58 mg/L 

02 MW-20 MW-20 Bicarbonate (from Alkalinity) 58 mg/L 

02 MW-20 MW-20 Chloride 2.2 mg/L 

02 MW-20 MW-20 Dissolved Oxygen 2.35 mg/L 

02 MW-20 MW-20 Nitrogen, Kjeldahl 0.92 mg/L 

02 MW-20 MW-20 Orthophosphate 0.09 mg/L 

02 MW-20 MW-20 pH (field) 6.31 -log+H 

02 MW-20 MW-20 pH(lab) 5.9 -log+H 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area I Sam le ID !station ID Result ualifier Units 

02 MW-20 MW-20 Specific Conductance (field) 138 mlhos/cn 

02 MW-20 MW-20 Specific Conductance (lab) 140 nnhos/cn 

02 MW-20 MW-20 Sulfate 7.1 mg/I.. 

02 MW-20 MW-20 Temperature 14.5 oc 
02 MW-20 MW-20 Total Dissolved Solids 90 mg/I.. 

02 MW-20 MW-20 Total Hardness (as CaCO3) 57 mg/I.. 

02 MW-20 MW-20 Total Organic Carbon 5.5 mg/L 

In organics 

02 MW-20 MW-20 Barium, Total 6.7 B µg/L 

02 MW-20 MW-20 Boron, Total 49.3 B µg/L 

02 MW-20 MW-20 Cadmium, Total 1.2 B µg/L 

02 MW-20 MW-20 Calcium, Total 15100 µg/L 

02 MW-20 MW-20 Chromium, Total 2.5 B µg/L 

02 MW-20 MW-20 Iron, Total 1980 µg/L 

02 MW-20 MW-20 Lead, Total 18.4 µg/L 

02 MW-20 MW-20 Magnesium, Total 3400 BJ µg/L 

02 MW-20 MW-20 Manganese, Total 100 µg/L 

02 MW-20 MW-20 Potassium, Total 1650 B µg/L 

02 MW-20 MW-20 Vanadium, Total 2 B µg/L 

Conventionals 

03 C-1 MW-COi Dissolved Oxygen 1.4 mg/I.. 

03 C-1 MW-COi pH(field) 6.59 -log+H 

03 C-1 MW-COi Specific Conductance (field) 490 nnhos/cn 

03 C-1 MW-COi Temperature 14.4 oc 
Inorganics 

03 C-1 MW-COi Aluminum, Total 732 µg/L 

03 C-1 MW-COi Boron, Total 360 B µg/L 

03 C-1 MW-COi Calcium, Total 16600 µg/L 

03 C-1 MW-COi Chromium, Total 9.9 B µg/L 

03 C-1 MW-COi Iron, Total 11800 µg/L 

03 C-1 MW-COi Lead, Total B µg/L 

03 C-1 MW-COi Magnesium, Total 14000 µg/L 

03 C-1 MW-COi Manganese, Total 328 µg/L 

03 C-1 MW-COi Potassium, Total 4060 B µg/L 

03 C-1 MW-COi Sodium, Total 78300 µg/L 

03 C-1 MW-COi Vanadium, Total 27.7 B µg/L 

03 C-1 MW-COi Zinc, Total 23.4 µg/L 

Conventionals 

04 H-1 MW-HO! Dissolved Oxygen 0.65 mg/I.. 

04 H-1 MW-HO! pH(field) 7.61 -log+H 

04 H-1 MW-HO! Specific Conductance (field) 2520 1mhos/cn 

04 H-1 MW-HO! Temperature 16.3 oc 
Inorganics 

04 H-1 MW-HOI Aluminum, Total 2730 µg/L 

04 H-1 MW-HO! Barium, Total 46.7 B µg/L 

04 H-1 MW-HOI Boron, Total 1950 µg/L 

04 H-1 MW-HOJ Calcium, Total 8500 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round3 

Detected Groundwater Results 

Area I Sam le ID Station ID Result ualifier Units 

04 H-1 MW-H0I Chromium, Total 19.3 µg/L 

04 H-1 MW-HO! Copper, Total II.I B µg/L 

04 H-1 MW-HO! Iron, Total 3350 µg/L 

04 H-1 MW-HO! Lead, Total 1.4 BJ µg/L 

04 H-1 MW-HO! Magnesium, Total 8840 µg/L 

04 H-1 MW-HO! Manganese, Total 130 µg/L 

04 H-1 MW-HO! Nickel, Total 8.8 B µg/L 

04 H-1 MW-HO! Potassium, Total 34000 µg/L 

04 H-1 MW-HO! Sodium, Total 699000 µg/L 

04 H-1 MW-HO! Vanadium, Total 58 µg/L 

04 H-1 MW-HO! Zinc, Total 12.8 B µg/L 

Inorganics 

04 H-10 MW-HI0 Aluminum, Total 451 µg/L 

04 H-10 MW-HI0 Arsenic, Total 18 µg/L 

04 H-10 MW-HI0 Barium, Total 15.2 B µg/L 

04 H-10 MW-HI0 Boron, Total 48.4 B µg/L 

04 H-10 MW-HlO Calcium, Total 19400 µg/L 

04 H-10 MW-HI0 Chromium, Total 3.3 B µg/L 

04 H-10 MW-HI0 Cobalt, Total 2.9 B µg/L 

04 H-10 MW-HlO Copper, Total 14.9 B µg/L 

04 H-10 MW-HlO Iron, Total 20500 µg/L 

04 H-10 MW-HlO Magnesium, Total 14900 µg/L 

04 H-10 MW-HlO Manganese, Total 1280 µg/L 

04 H-10 MW-HI0 Nickel, Total 4 B µg/L 

04 H-10 MW-HlO Potassium, Total 10200 µg/L 

04 H-10 MW-HI0 Sodium, Total 138000 µg/L 

04 H-10 MW-HI0 Vanadium, Total 21.3 B µg/L 

04 H-10 MW-HI0 Zinc, Total 13.2 B µg/L 

Semi volatiles 

04 H-10-DL MW-HI0 2-Methylphenol 520 µg/L 

04 H-10-DL MW-HlO 4-Methylphenol 180 µg/L 

04 H-10-DL MW-HI0 bis(2-Ethylhexyl)Phthalate 45 J µg/L 

04 H-10-DL MW-HlO Di-n-Octyl Phthalate 230 µg/L 

04 H-10-DL MW-HI0 Diethyl Phthalate 48 J µg/L 

Volatiles 

04 H-10-DLI MW-HlO Acetone 11000 J µg/L 

04 H-10-DLI MW-HIO Benzene 600 J µg/L 

04 H-10-DLI MW-HI0 Carbon Disulfide 900 J µg/L 

04 H-10-DLI MW-HI0 Methylene Chloride 8300 µg/L 

04 H-10-DLI MW-HlO Xylene (Total) 400 J µg/L 

Volatiles 

04 H-IO-DL2 MW-HI0 Toluene 380000 J µg/L 

Conventionals 

04 H-11 MW-Hll Dissolved Oxygen 0.3 mg/L 

04 H-11 MW-HI! pH(field) 7.01 -log+H 

04 H-11 MW-Hll Specific Conductance (field) 3410 1mhos/cn 

04 H-11 MW-Hll Temperature 17.2 oc 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 
Detected Groundwater Results 

Area Sam le ID Station ID Result ualifier Units 

Inorganics 

04 H-11 MW-HI! Aluminum, Total 3520 µg/L 

04 H-11 MW-HI! Arsenic, Total 62.8 µg/L 

04 H-11 MW-Hll Barium, Total 146 B µg/L 

04 H-11 MW-HI! Boron, Total 115 B µg/L 

04 H-11 MW-HI! Calcium, Total 18300 µg/L 

04 H-11 MW-HI! Chromium, Total 146 µg/L 

04 H-11 MW-Hll Cobalt, Total 16.5 B µg/L 

04 H-11 MW-HI! Copper, Total 71.2 µg/L 

04 H-11 MW-Hll Iron, Total 74900 µg/L 

04 H-11 MW-HII Lead, Total 7 µg/L 

04 H-11 MW-HI! Magnesium, Total 12300 µg/L 

04 H-11 MW-HI! Manganese, Total 3870 µg/L 

04 H-11 MW-HI! Nickel, Total 7.4 B µg/L 

04 H-11 MW-HI! Potassium, Total 31300 µg/L 

04 H-11 MW-HI! Sodium, Total 918000 µg/L 

04 H-11 MW-HI! Vanadium, Total 1660 µg/L 

04 H-11 MW-HI! Zinc, Total 26.4 µg/L 

Semivolatiles 

04 H-11-DL MW-HI I 2-Methylphenol 3900 µg/L 

04 H-11-DL MW-HI! 4-Methylphenol 1900 µg/L 

04 H-11-DL MW-HI! Phenol 1700 µg/L 

Volatiles 

04 H-11-DLI MW-HI! I, I, I-Trichloroethane 16 J µg/L 

04 H-11-DLI MW-HI! Acetone 200 J µg/L 

04 H-11-DLI MW-Hll Benzene 73 µg/L 

04 H-11-DLI MW-Hll Carbon Disulfide I J µg/L 

04 H-11-DLI MW-HI 1 Ethyl benzene 33 J µg/L 

04 H-11-DLI MW-Hll Methylene Chloride 15 J µg/L 

04 H-11-DLI MW-Hll Xylene (Total) 56 µg/L 

Volatiles 

04 H-ll-DL2 MW-Hll Toluene 670000 J µg/L 

BTEX 
04 MW-12 MW-12 Benzene 5 µg/L 

04 MW-12 MW-12 Ethylbenzene 9 µg/L 

04 MW-12 MW-12 Toluene 45 µg/L 

04 MW-12 MW-12 Xylene (Total) 17 µg/L 

Conventionals 

04 MW-12 MW-12 Alkalinity (as CaCO3) 520 mg/L 

04 MW-12 MW-12 Ammonia 1.6 mg/L 

04 MW-12 MW-12 Bicarbonate (from Alkalinity) 520 mg/L 

04 MW-12 MW-12 Chloride 12 mg/L 

04 MW-12 MW-12 Dissolved Oxygen 1.65 mg/L 

04 MW-12 MW-12 Methane 1900 ppmv 

04 MW-12 MW-12 Nitrite Nitrogen 0.1 mg/L 

04 MW-12 MW-12 Nitrogen, Kjeldahl 10 mg/L 

04 MW-12 MW-12 Orthophosphate 0.63 mg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area Sam le ID Station ID Result ualifier Units 

04 MW-12 MW-12 pH (field) 6.66 -log+H 

04 MW-12 MW-12 pH (lab) 6.3 -log+H 

04 MW-12 MW-12 Phosphorus I.I mg/L 

04 MW-12 MW-12 Specific Conductance (field) 1198 1mhos/cn 

04 MW-12 MW-12 Specific Conductance (lab) 1400 1mhos/cn 

04 MW-12 MW-12 Sulfate 0.58 mg/L 

04 MW-12 MW-12 Sulfide (as S) 0.1 mg/L 

04 MW-12 MW-12 Temperature 16.9 oc 
04 MW-12 MW-12 Total Dissolved Solids 920 mg/L 

04 MW-12 MW-12 Total Hardness (as CaCO3) 160 mg/L 

04 MW-12 MW-12 Total Organic Carbon 380 mg/L 

lnorganics 

04 MW-12 MW-12 Aluminum, Total 395 µg/L 

04 MW-12 MW-12 Arsenic, Total 26.9 µg/L 

04 MW-12 MW-12 Barium, Total 73.8 B µg/L 

04 MW-12 MW-12 Boron, Total 180 B µg/L 

04 MW-12 MW-12 Calcium, Total 19200 µg/L 

04 MW-12 MW-12 Chromium, Total 13 µg/L 

04 MW-12 MW-12 Cobalt, Total 10.1 B µg/L 

04 MW-12 MW-12 Copper, Total 45.1 µg/L 

04 MW-12 MW-12 Iron, Total 75800 µg/L 

04 MW-12 MW-12 Lead, Total 4.3 µg/L 

04 MW-12 MW-12 Magnesium, Total 9190 µg/L 

04 MW-12 MW-12 Manganese, Total 3130 µg/L 

04 MW-12 MW-12 Nickel, Total 10.5 B µg/L 

04 MW-12 MW-12 Potassium, Total 13700 µg/L 

04 MW-12 MW-12 Sodium, Total 256000 µg/L 

04 MW-12 MW-12 Vanadium, Total 88.9 µg/L 

04 MW-12 MW-12 Zinc, Total 23.6 µg/L 

Semivolatiles 

04 MW-12-DL MW-12 2-Methylphenol 75 µg/L 

04 MW-12-DL MW-12 4-Methylphenol I IO µg/L 

04 MW-12-DL MW-12 Di-n-Butyl Phthalate 1 J µg/L 

Conventionals 

04 MW-13 MW-13 Dissolved Oxygen 0.5 mg/L 

04 MW-13 MW-13 pH (field) 7.75 -log+H 

04 MW-13 MW-13 Specific Conductance (field) 2800 1mhos/cn 

04 MW-13 MW-13 Temperature 18.4 oc 
Inorganics 

04 MW-13 MW-13 Aluminum, Total 1040 µg/L 

04 MW-13 MW-13 Barium, Total 43.6 B µg/L 

04 MW-13 MW-13 Boron, Total 2130 µg/L 

04 MW-13 MW-13 Calcium, Total 11700 µg/L 

04 MW-13 MW-13 Chromium, Total 13.3 µg/L 

04 MW-13 MW-13 Copper, Total 8.8 B µg/L 

04 MW-13 MW-13 Iron, Total 2790 µg/L 

04 MW-13 MW-13 Magnesium, Total 11700 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Detected Groundwater Results 

Area I Sam le ID !station ID Result ualifier Units 

04 MW-13 MW-13 Manganese, Total 147 µg/L 

04 MW-13 MW-13 Nickel, Total 3.9 B µg/L 

04 MW-13 MW-13 Potassium, Total 37200 µg/L 

04 MW-13 MW-13 Sodium, Total 740000 µg/L 

04 MW-13 MW-13 Thallium, Total 3 B µg/L 

04 MW-13 MW-13 Vanadium, Total 43.7 B µg/L 

04 MW-13 MW-13 Zinc, Total 8 B µg/L 

BTEX 
04 MW-14 MW-14 Toluene 4 µg/L 

04 MW-14 MW-14 Xylene (Total) 0.7 µg/L 

Conventionals 

04 MW-14 MW-14 Alkalinity (as CaCO3) 730 mg/L 

04 MW-14 MW-14 Ammonia 7.1 mg/L 

04 MW-14 MW-14 Bicarbonate (from Alkalinity) 730 mg/L 

04 MW-14 MW-14 Chloride 68 mg/L 

04 MW-14 MW-14 Dissolved Oxygen 1.3 mg/L 

04 MW-14 MW-14 Methane 2200 ppmv 

04 MW-14 MW-14 Nitrate Nitrogen 0.56 mg/L 

04 MW-14 MW-14 Nitrite Nitrogen 0.13 mg/L 

04 MW-14 MW-14 Nitrogen, Kjeldahl 9.6 mg/L 

04 MW-14 MW-14 Orthophosphate 2.9 mg/L 

04 MW-14 MW-14 pH (field) 6.67 -log+H 

04 MW-14 MW-14 pH (lab) 6.5 -log+H 

04 MW-14 MW-14 Phosphorus 3.2 mg/L 

04 MW-14 MW-14 Specific Conductance (field) 1645 1mhos/cn 

04 MW-14 MW-14 Specific Conductance (lab) 1600 1mhos/cn 

04 MW-14 MW-14 Sulfate 0.56 mg/L 

04 MW-14 MW-14 Temperature 16.7 oc 
04 MW-14 MW-14 Total Dissolved Solids 1200 mg/L 

04 MW-14 MW-14 Total Hardness (as CaCO3) 120 mg/L 

04 MW-14 MW-14 Total Organic Carbon 100 mg/L 

lnorganics 

04 MW-14 MW-14 Aluminum, Total 2000 µg/L 

04 MW-14 MW-14 Arsenic, Total 42.3 µg/L 

04 MW-14 MW-14 Barium, Total 59.6 B µg/L 

04 MW-14 MW-14 Boron, Total 256 B µg/L 

04 MW-14 MW-14 Calcium, Total 14100 µg/L 

04 MW-14 MW-14 Chromium, Total 36.8 µg/L 

04 MW-14 MW-14 Cobalt, Total 6.5 B µg/L 

04 MW-14 MW-14 Copper, Total 27.3 µg/L 

04 MW-14 MW-14 Iron, Total 65200 µg/L 

04 MW-14 MW-14 Magnesium, Total 10900 µg/L 

04 MW-14 MW-14 Manganese, Total 4250 µg/L 

04 MW-14 MW-14 Potassium, Total 17800 µg/L 

04 MW-14 MW-14 Selenium, Total 7.9 µg/L 

04 MW-14 MW-14 Sodium, Total 333000 J µg/L 

04 MW-14 MW-14 Vanadium, Total 297 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Detected Groundwater Results 

Area Sam le ID Station ID Af cl Parameter Result ualifier Units 

BTEX 

04 MW-18 MW-18 Toluene 360000 µg/L 

Conventionals 

04 MW-18 MW-18 Dissolved Oxygen 0.9 mg/L 

04 MW-18 MW-18 pH (field) 6.87 -log+H 

04 MW-18 MW-18 Specific Conductance (field) 660 unhos/cn 

04 MW-18 MW-18 Temperature 16.4 oc 
In organics 

04 MW-18 MW-18 Arsenic, Total 33.9 µg/L 

04 MW-18 MW-18 Barium, Total 27.4 B µg/L 

04 MW-18 MW-18 Boron, Total 121 B µg/L 

04 MW-18 MW-18 Calcium, Total 40400 µg/L 

04 MW-18 MW-18 Chromium, Total 6.9 B µg/L 

04 MW-18 MW-18 Cobalt, Total 3.6 B µg/L 

04 MW-18 MW-18 Copper, Total 27.8 µg/L 

04 MW-18 MW-18 Iron, Total 45600 µg/L 

04 MW-18 MW-18 Lead, Total 0.82 B µg/L 

04 MW-18 MW-18 Magnesium, Total 19500 µg/L 

04 MW-18 MW-18 Manganese, Total 4260 µg/L 

04 MW-18 MW-18 Potassium, Total 8930 µg/L 

04 MW-18 MW-18 Sodium, Total 69900 µg/L 

04 MW-18 MW-18 Vanadium, Total 43.2 B µg/L 

04 MW-18 MW-18 Zinc, Total 22.4 µg/L 

BTEX 

04 MW-19 MW-19 Toluene 1400 µg/L 

Conventionals 

04 MW-19 MW-19 Dissolved Oxygen 1.8 mg/L 

04 MW-19 MW-19 pH(field) 6.72 -log+H 

04 MW-19 MW-19 Specific Conductance (field) 699 imhos/cn 

04 MW-19 MW-19 Temperature 16.1 oc 
In organics 

04 MW-19 MW-19 Aluminum, Total 264 µg/L 

04 MW-19 MW-19 Barium, Total 26.3 B µg/L 

04 MW-19 MW-19 Boron, Total 187 B µg/L 

04 MW-19 MW-19 Calcium, Total 18200 µg/L 

04 MW-19 MW-19 Chromium, Total 8.6 B µg/L 

04 MW-19 MW-19 Cobalt, Total 6.5 B µg/L 

04 MW-19 MW-19 Copper, Total 16.4 B µg/L 

04 MW-19 MW-19 Iron, Total 12900 µg/L 

04 MW-19 MW-19 Magnesium, Total 9440 µg/L 

04 MW-19 MW-19 Manganese, Total 782 µg/L 

04 MW-19 MW-19 Nickel, Total 3.2 B µg/L 

04 MW-19 MW-19 Potassium, Total 6930 µg/L 

04 MW-19 MW-19 Sodium, Total 133000 µg/L 

04 MW-19 MW-19 Vanadium, Total 83.1 µg/L 

04 MW-19 MW-19 Zinc, Total II.I B µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Detected Groundwater Results 

Area Sam le ID lstation ID Af cl Parameter i Result ualifier Units 

Conventionals 

05 DM-2A DM-02A Alkalinity (as CaCO3) 860 mg/L 

05 DM-2A DM-02A Bicarbonate (from Alkalinity) 860 mg/L 

05 DM-2A DM-02A Chloride 19 mg/L 

05 DM-2A DM-02A Dissolved Oxygen 1.35 mg/L 

05 DM-2A DM-02A Nitrogen, Kjeldahl 2.6 mg/L 

05 DM-2A DM-02A Orthophosphate 4.3 mg/L 

05 DM-2A DM-02A pH (field) 7.34 -log+H 

05 DM-2A DM-02A pH(lab) 7.5 -log+H 

05 DM-2A DM-02A Phosphorus 4.3 mg/L 

05 DM-2A DM-02A Specific Conductance (field) 1957 unhos/cn 

05 DM-2A DM-02A Specific Conductance (lab) 1900 nnhos/cn 

05 DM-2A DM-02A Sulfate 200 mg/L 

05 DM-2A DM-02A Temperature 15.7 oc 
05 DM-2A DM-02A Total Dissolved Solids 1600 mg/L 

05 DM-2A DM-02A Total Hardness (as CaCO3) 110 mg/L 

05 DM-2A DM-02A Total Organic Carbon 580 mg/L 

Inorganics 

05 DM-2A DM-02A Aluminum, Total 8371.64695 µg/L 

05 DM-2A DM-02A Barium, Total 65.07725 B µg/L 

05 DM-2A DM-02A Boron, Total 132.5502 B µg/L 

05 DM-2A DM-02A Calcium, Total I 9323.4375 µg/L 

05 DM-2A DM-02A Chromium, Total 56.67085 µg/L 

05 DM-2A DM-02A Cobalt, Total 7.72465 B µg/L 

05 DM-2A DM-02A Copper, Total 343.1158 µg/L 

05 DM-2A DM-02A Iron, Total 10284.099 µg/L 

05 DM-2A DM-02A Lead, Total 6.98045 J µg/L 

05 DM-2A DM-02A Magnesium, Total 6094. 16185 µg/L 

05 DM-2A DM-02A Manganese, Total 247.2865 µg/L 

05 DM-2A DM-02A Nickel, Total 20.1604 B µg/L 

05 DM-2A DM-02A Potassium, Total 11045.493 µg/L 

05 DM-2A DM-02A Sodium, Total 617913.685 µg/L 

05 DM-2A DM-02A Vanadium, Total 252.88 µg/L 

05 DM-2A DM-02A Zinc, Total 43.68585 µg/L 

Conventionals 

05 DM-8 DM-08 Alkalinity (as CaCO3) 1400 mg/L 

05 DM-8 DM-08 Ammonia 4.6 mg/L 

05 DM-8 DM-08 Bicarbonate (from Alkalinity) 1400 mg/L 

05 DM-8 DM-08 Chloride 84 mg/L 

05 DM-8 DM-08 Dissolved Oxygen 0.95 mg/L 

05 DM-8 DM-08 Nitrate Nitrogen 0.63 mg/L 

05 DM-8 DM-08 Nitrite Nitrogen 0.51 mg/L 

05 DM-8 DM-08 Nitrogen, Kjeldahl 9.9 J mg/L 

05 DM-8 DM-08 Orthophosphate 4.6 mg/L 

05 DM-8 DM-08 pH (field) 7 -log+H 

05 DM-8 DM-08 pH(lab) 7.1 -log+H 

05 DM-8 DM-08 Phosphorus 4.2 mg/L 

05 DM-8 DM-08 Specific Conductance (field) 2540 1rnhos/cn 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Detected Groundwater Results 

Area Sam leID /Station ID Af cl Parameter Result ualilier Units 

05 DM-8 DM-08 Specific Conductance (lab) 2400 unhos/cn 

05 DM-8 DM-08 Sulfate 0.77 mg/L 

05 DM-8 DM-08 Sulfide (as S) 0.5 mg/L 

05 DM-8 DM-08 Temperature 17.6 oc 
05 DM-8 DM-08 Total Dissolved Solids 3000 mg/L 

05 DM-8 DM-08 Total Hardness (as CaCO3) 650 mg/L 

05 DM-8 DM-08 Total Organic Carbon 1500 mg/L 

Inorganics 

05 DM-8 DM-08 Aluminum, Total 2290 µg/L 

05 DM-8 DM-08 Arsenic, Total 28.7 µg/L 

05 DM-8 DM-08 Barium, Total 139 B µg/L 

05 DM-8 DM-08 Boron, Total 346 B µg/L 

05 DM-8 DM-08 Calcium, Total 78400 µg/L 

05 DM-8 DM-08 Chromium, Total 146 µg/L 

05 DM-8 DM-08 Cobalt, Total 21.2 B µg/L 

05 DM-8 DM-08 Copper, Total 44.8 µg/L 

05 DM-8 DM-08 Iron, Total 57500 µg/L 

05 DM-8 DM-08 Lead, Total 2.5 BJ µg/L 

05 DM-8 DM-08 Magnesium, Total 34800 µg/L 

05 DM-8 DM-08 Manganese, Total 5690 µg/L 

05 DM-8 DM-08 Nickel, Total 6.8 B µg/L 

05 DM-8 DM-08 Potassium, Total 22100 µg/L 

OS DM-8 DM-08 Sodium, Total 749000 µg/L 

05 DM-8 DM-08 Vanadium, Total 1410 µg/L 

OS DM-8 DM-08 Zinc, Total 24.7 µg/L 

Conventionals 

05 FB-03 FB pH(lab) 5.4 -log+H 

05 FB-03 FB Phosphorus 0.34 mg/L 

05 FB-03 FB Total Dissolved Solids 9 mg/L 

Inorganics 

05 FB-03 FB Barium, Total 1.3 B µg/L 

OS FB-03 FB Boron, Total 26.2 B µg/L 

05 FB-03 FB Chromium, Total 2.3 B µg/L 

Conventionals 

05 H-6 MW-H06 Alkalinity (as CaCO3) 180 mg/L 

05 H-6 MW-H06 Bicarbonate (from Alkalinity) 180 mg/L 

05 H-6 MW-H06 Chloride 3.6 mg/L 

05 H-6 MW-H06 Dissolved Oxygen 2.4 mg/L 

05 H-6 MW-H06 Nitrate Nitrogen 0.54 mg/L 

05 H-6 MW-H06 Orthophosphate 1.8 mg/L 

05 H-6 MW-H06 pH(field) 7.57 -log+H 

05 H-6 MW-H06 pH(lab) 7.5 -log+H 

05 H-6 MW-H06 Phosphorus 1.7 mg/L 

05 H-6 MW-H06 Specific Conductance (field) 451 1mhos/cn 

05 H-6 MW-H06 Specific Conductance (lab) 380 1mhos/cn 

05 H-6 MW-H06 Sulfate 22 mg/L 

05 H-6 MW-H06 Temperature 13.3 oc 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Detected Groundwater Results 

Area Sam leID !Station ID Result ualifier Units 

05 H-6 MW-H06 Total Dissolved Solids 400 mg/L 

05 H-6 MW-H06 Total Hardness (as CaCO3) 21 mg/L 

05 H-6 MW-H06 Total Organic Carbon 21 mg/L 

Inorganics 

05 H-6 MW-H06 Aluminum, Total 10300 µg/L 

05 H-6 MW-H06 Barium, Total 53.7 B µg/L 

05 H-6 MW-H06 Boron, Total 48.9 B µg/L 

05 H-6 MW-H06 Calcium, Total 2830 B µg/L 

05 H-6 MW-H06 Chromium, Total 77.4 µg/L 

05 H-6 MW-H06 Cobalt, Total 4.8 B µg/L 

05 H-6 MW-H06 Copper, Total 167 µg/L 

05 H-6 MW-H06 Iron, Total 13700 µg/L 

05 H-6 MW-H06 Lead, Total 7 J µg/L 

05 H-6 MW-H06 Magnesium, Total 2330 B µg/L 

05 H-6 MW-H06 Manganese, Total 197 µg/L 

05 H-6 MW-H06 Mercury, Total 0.36 µg/L 

05 H-6 MW-H06 Nickel, Total 9.9 B µg/L 

05 H-6 MW-H06 Potassium, Total 2120 B µg/L 

05 H-6 MW-H06 Sodium, Total 81400 µg/L 

05 H-6 MW-H06 Vanadium, Total 45.8 B µg/L 

05 H-6 MW-H06 Zinc, Total 31.5 µg/L 

BTEX 

05 MW-15 MW-15 Toluene 120000 µg/L 

Conventionals 

05 MW-15 MW-15 Alkalinity (as CaCO3) 550 mg/L 

05 MW-15 MW-15 Ammonia 2 mg/L 

05 MW-15 MW-15 Bicarbonate (from Alkalinity) 550 mg/L 

05 MW-15 MW-15 Chloride 28 mg/L 

05 MW-15 MW-15 Dissolved Oxygen 1.15 mg/L 

05 MW-15 MW-15 Methane 4100 ppmv 

05 MW-15 MW-15 Nitrogen, Kjeldahl 4.8 mg/L 

05 MW-15 MW-15 Orthophosphate 5.6 mg/L 

05 MW-15 MW-15 pH (lab) 6.5 -log+H 

05 MW-15 MW-15 Phosphorus 6.2 mg/L 

05 MW-15 MW-15 Specific Conductance (field) 1095 1mhos/cn 

05 MW-15 MW-15 Specific Conductance (lab) 1100 1mhos/cn 

05 MW-15 MW-15 Sulfate 3.8 mg/L 

05 MW-15 MW-15 Temperature 13.5 oc 
05 MW-15 MW-15 Total Dissolved Solids 930 mg/L 

05 MW-15 MW-15 Total Hardness (as CaCO3) 200 mg/L 

05 MW-15 MW-15 Total Organic Carbon 130 mg/L 

lnorganics 

05 MW-15 MW-15 Aluminum, Total 1269.9243 µg/L 

05 MW-15 MW-15 Arsenic, Total 13.5219 µg/L 

05 MW-15 MW-15 Barium, Total 48.1189 B µg/L 

05 MW-15 MW-15 Boron, Total 165.5151 B µg/L 

05 MW-15 MW-15 Calcium, Total 15353.3435 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Detected Groundwater Results 

I Area I SampleID !Station ID 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

05 MW-15 MW-15 

BTEX 
05 MW-16 MW-16 

Conventionals 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

In organics 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

05 MW-16 MW-16 

BTEX 
05 MW-17 MW-17 

Conventionals 

05 MW-17 MW-17 

05 MW-17 MW-17 

05 MW-17 MW-17 

05 MW-17 MW-17 

05 MW-17 MW-17 

05 MW-17 MW-17 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 

OA/OCI Parameter 

Chromium, Total 

Cobalt, Total 

Copper, Total 

Iron, Total 

Lead, Total 

Magnesium, Total 

Manganese, Total 

Potassium, Total 

Selenium, Total 

Sodium, Total 

Vanadium, Total 

Zinc, Total 

Toluene 

Dissolved Oxygen 

pH (field) 

Specific Conductance (field) 

Temperature 

Aluminum, Total 

Arsenic, Total 

Barium, Total 

Boron, Total 

Cadmium, Total 

Calcium, Total 

Chromium, Total 

Cobalt, Total 

Copper, Total 

Iron, Total 

Magnesium, Total 

Manganese, Total 

Nickel, Total 

Potassium, Total 

Selenium, Total 

Sodium, Total 

Vanadium, Total 

Zinc, Total 

Toluene 

Alkalinity (as CaCO3) 

Ammonia 

Bicarbonate (from Alkalinity) 

Chloride 

Dissolved Oxygen 

Methane 

Page 50 

Result Oualifier Units 

37.9192 µg/L 

5.3127 B µg/L 

38.9207 µg/L 

23629.0555 µg/L 

9.6024 µg/L 

7016.21385 J µg/L 

1177.1023 µg/L 

6465.947 µg/L 

3.8 B µg/L 

260767.795 µg/L 

261.8944 µg/L 

36.5471 J µg/L 

690 µg/L 

0.05 mg/L 

11.24 -log+H 

11190 1mhos/cn 

15 oc 

13200 µg/L 

94.1 µg/L 

188 B µg/L 

1330 µg/L 

2 B µg/L 

20300 µg/L 

302 µg/L 

9 B µg/L 

262 µg/L 

12200 µg/L 

46IO BJ µg/L 

305 µg/L 

104 µg/L 

44700 µg/L 

22.8 µg/L 

3200000 J µg/L 

2360 µg/L 

65 µg/L 

120000 µg/L 

1600 mg/L 

2.3 mg/L 

1600 mg/L 

54 mg/L 

0.8 mg/L 

1200 ppmv 
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Round3 

Detected Groundwater Results 

I Station ID 
I 

M cl Area Sam leID Parameter Result ualifier Units 

05 MW-17 MW-17 Nitrite Nitrogen 0.29 mg/L 

05 MW-17 MW-17 Nitrogen, Kjeldahl 8.6 mg/L 

05 MW-17 MW-17 Orthophosphate 2.2 mg/L 

05 MW-17 MW-17 pH (field) 6.97 -log+H 

05 MW-17 MW-17 pH (lab) 6.9 -log+H 

05 MW-17 MW-17 Phosphorus 2.4 mg/L 

05 MW-17 MW-17 Specific Conductance (field) 2330 1mhos/cn 

05 MW-17 MW-17 Specific Conductance (lab) 2900 1mhos/cn 

05 MW-17 MW-17 Sulfate 8.1 mg/L 

05 MW-17 MW-17 Sulfide (as S) 0.3 mg/L 

05 MW-17 MW-17 Temperature 14.9 oc 
05 MW-17 MW-17 Total Dissolved Solids 3500 mg/L 

05 MW-17 MW-17 Total Hardness (as CaCO3) 780 mg/L 

05 MW-17 MW-17 Total Organic Carbon 710 mg/L 

In organics 

05 MW-17 MW-17 Aluminum, Total 2970 µg/L 

05 MW-17 MW-17 Arsenic, Total 49.6 µg/L 

05 MW-17 MW-17 Barium, Total 115 B µg/L 

05 MW-17 MW-17 Boron, Total 93.7 B µg/L 

05 MW-17 MW-17 Calcium, Total 112000 µg/L 

05 MW-17 MW-17 Chromium, Total 130 µg/L 

05 MW-17 MW-17 Cobalt, Total 17.7 B µg/L 

05 MW-17 MW-17 Copper, Total 39.2 µg/L 

05 MW-17 MW-17 Iron, Total 34300 µg/L 

05 MW-17 MW-17 Magnesium, Total 23100 µg/L 

05 MW-17 MW-17 Manganese, Total 7700 µg/L 

05 MW-17 MW-17 Potassium, Total 17200 µg/L 

05 MW-17 MW-17 Selenium, Total 10.8 µg/L 

05 MW-17 MW-17 Sodium, Total 515000 µg/L 

05 MW-17 MW-17 Vanadium, Total 1290 µg/L 

05 MW-17 MW-17 Zinc, Total 28.9 J µg/L 

BTEX 
06 DM-7 DM-07 Benzene 3 µg/L 

Conventionals 

06 DM-7 DM-07 Alkalinity (as CaCO3) 490 mg/L 

06 DM-7 DM-07 Ammonia 3.7 mg/L 

06 DM-7 DM-07 Bicarbonate (from Alkalinity) 490 mg/L 

06 DM-7 DM-07 Chloride 52 mg/L 

06 DM-7 DM-07 Dissolved Oxygen 1.55 mg/L 

06 DM-7 DM-07 Methane 510 ppmv 

06 DM-7 DM-07 Nitrite Nitrogen 0.05 mg/L 

06 DM-7 DM-07 Nitrogen, Kjeldahl 5.1 mg/L 

06 DM-7 DM-07 Orthophosphate 2.1 mg/L 

06 DM-7 DM-07 pH (field) 6.72 -log+H 

06 DM-7 DM-07 pH(lab) 6.5 -log+H 

06 DM-7 DM-07 Phosphorus 2.1 mg/L 

06 DM-7 DM-07 Specific Conductance (field) l066 1mhos/cn 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area Sam le ID !station ID Af cl Parameter Result ualifier Units 

06 DM-7 DM-07 Specific Conductance (lab) 1400 tmhos/cn 

06 DM-7 DM-07 Sulfate 13 mg/L 

06 DM-7 DM-07 Temperature 17.3 oc 
06 DM-7 DM-07 Total Dissolved Solids 860 mg/L 

06 DM-7 DM-07 Total Hardness (as CaCO3) 110 mg/L 

06 DM-7 DM-07 Total Organic Carbon 51 mg/L 

In organics 

06 DM-7 DM-07 Barium, Total 28.4 B µg/L 

06 DM-7 DM-07 Boron, Total 289 B µg/L 

06 DM-7 DM-07 Calcium, Total 15900 µg/L 

06 DM-7 DM-07 Chromium, Total 9.1 B µg/L 

06 DM-7 DM-07 Iron, Total 27900 µg/L 

06 DM-7 DM-07 Magnesium, Total 11500 µg/L 

06 DM-7 DM-07 Manganese, Total 3540 µg/L 

06 DM-7 DM-07 Potassium, Total 8460 µg/L 

06 DM-7 DM-07 Sodium, Total 246000 µg/L 

06 DM-7 DM-07 Vanadium, Total 54 µg/L 

06 DM-7 DM-07 Zinc, Total 41.8 µg/L 

BTEX 
06 DM-7D-FD DM-07 FD Benzene 3 µg/L 

Conventionals 

06 DM-7D-FD DM-07 FD Alkalinity (as CaCO3) 510 mg/L 

06 DM-7D-FD DM-07 FD Ammonia 3.5 mg/L 

06 DM-7D-FD DM-07 FD Bicarbonate (from Alkalinity) 510 mg/L 

06 DM-7D-FD DM-07 FD Chloride 52 mg/L 

06 DM-7D-FD DM-07 FD Methane 700 ppmv 

06 DM-7D-FD DM-07 FD Nitrate Nitrogen 0.35 mg/L 

06 DM-7D-FD DM-07 FD Nitrite Nitrogen 0.06 mg/L 

06 DM-7D-FD DM-07 FD Nitrogen, Kjeldahl 5.1 mg/L 

06 DM-7D-FD DM-07 FD Orthophosphate 2.6 mg/L 

06 DM-7D-FD DM-07 FD pH(lab) 6.5 -log+H 

06 DM-7D-FD DM-07 FD Phosphorus 2 mg/L 

06 DM-7D-FD DM-07 FD Specific Conductance (lab) 1400 imhos/cn 

06 DM-7D-FD DM-07 FD Sulfate 13 mg/L 

06 DM-7D-FD DM-07 FD Sulfide (as S) 0.1 mg/L 

06 DM-7D-FD DM-07 FD Total Dissolved Solids 800 mg/L 

06 DM-70-FD DM-07 FD Total Hardness (as CaCO3) 96 mg/L 

06 DM-7D-FD DM-07 FD Total Organic Carbon 59 mg/L 

Inorganics 

06 DM-7D-FD DM-07 FD Barium, Total 24.3 B µg/L 

06 DM-7D-FD DM-07 FD Boron, Total 322 B µg/L 

06 DM-7D-FD DM-07 FD Calcium, Total 16100 µg/L 

06 DM-7D-FD DM-07 FD Chromium, Total 8.9 B µg/L 

06 DM-7D-FD DM-07 FD Iron, Total 28400 µg/L 

06 DM-7D-FD DM-07 FD Magnesium, Total 11600 µg/L 

06 DM-70-FD DM-07 FD Manganese, Total 3550 µg/L 

06 DM-7D-FD DM-07 FD Potassium, Total 8510 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 



Monsanto Company 104(e) Response

Monsanto 2A001053

Rhone-Poulenc RFI Page 53 

Round 3 

Detected Groundwater Results 

Area I Sam le ID !Station ID Result ualifier Units 

06 DM-7D-FD DM-07 FD Sodium, Total 244000 µg/L 

06 DM-7D-FD DM-07 FD Vanadium, Total 54.1 µg/L 

06 DM-70-FD DM-07 FD Zinc, Total 7.2 B µg/L 

Conventionals 

06 FB-02 FB Nitrogen, Kjeldahl 0.38 mg/L 

06 FB-02 FB pH (lab) 6.1 -log+H 

06 FB-02 FB Total Dissolved Solids 5 mg/L 

Volatiles 

06 FB-02 FB Carbon Disulfide 0.7 J µg/L 

06 FB-02 FB Methylene Chloride 2 J µg/L 

Conventionals 

06 G-3 MW-O03 Alkalinity (as CaCO3) 230 mg/L 

06 G-3 MW-O03 Ammonia 0.35 mg/L 

06 G-3 MW-O03 Bicarbonate (from Alkalinity) 230 mg/L 

06 G-3 MW-O03 Chloride 4.4 mg/L 

06 G-3 MW-O03 Dissolved Oxygen 2.55 mg/L 

06 G-3 MW-003 Nitrogen, Kjeldahl 1.2 mg/L 

06 G-3 MW-003 Orthophosphate 1.5 mg/L 

06 G-3 MW-O03 pH (field) 7.25 -log+H 

06 G-3 MW-003 pH(lab) 7.1 -log+H 

06 G-3 MW-O03 Phosphorus 2.1 mg/L 

06 G-3 MW-O03 Specific Conductance (field) 450 1mhos/cn 

06 G-3 MW-O03 Specific Conductance (lab) 460 1mhos/cn 

06 G-3 MW-O03 Sulfate 3.4 mg/L 

06 G-3 MW-O03 Temperature 14.8 oc 
06 G-3 MW-003 Total Hardness (as CaCO3) 150 mg/L 

06 G-3 MW-O03 Total Organic Carbon 21 mg/L 

Inorganics 

06 G-3 MW-O03 Aluminum, Total 3750 µg/L 

06 G-3 MW-O03 Arsenic, Total IO µg/L 

06 G-3 MW-O03 Barium, Total 20.6 B µg/L 

06 G-3 MW-003 Boron, Total 355 B µg/L 

06 G-3 MW-003 Calcium, Total 24100 µg/L 

06 G-3 MW-O03 Chromium, Total 12.4 µg/L 

06 G-3 MW-003 Cobalt, Total 3 B µg/L 

06 G-3 MW-O03 Copper, Total 15.4 B µg/L 

06 G-3 MW-O03 Iron, Total 4410 µg/L 

06 G-3 MW-003 Magnesium, Total 6130 µg/L 

06 G-3 MW-003 Manganese, Total 435 µg/L 

06 G-3 MW-003 Potassium, Total 9150 µg/L 

06 G-3 MW-003 Sodium, Total 66800 J µg/L 

06 G-3 MW-003 Vanadium, Total 72.2 µg/L 

Conventionals 

06 H-9 MW-H09 Alkalinity (as CaCO3) 270 mg/L 

06 H-9 MW-H09 Bicarbonate (from Alkalinity) 270 mg/L 

06 H-9 MW-H09 Chloride 5.4 mg/L 

06 H-9 MW-H09 Dissolved Oxygen 2.7 mg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area Sam le ID Station ID I Af cl Parameter Result ualifier Units 

06 H-9 MW-H09 Nitrate Nitrogen 0.2 J mg/L 

06 H-9 MW-H09 Orthophosphate 1.2 mg/L 

06 H-9 MW-H09 pH(field) 7.2 -log+H 

06 H-9 MW-H09 pH(lab) 7.1 -log+H 

06 H-9 MW-H09 Phosphorus 1.6 mg/L 

06 H-9 MW-H09 Specific Conductance (field) 7.12 1mhos/cn 

06 H-9 MW-H09 Specific Conductance (lab) 700 1mhos/cn 

06 H-9 MW-H09 Sulfate 98 mg/L 

06 H-9 MW-H09 Temperature 13.4 oc 
06 H-9 MW-H09 Total Dissolved Solids 620 mg/L 

06 H-9 MW-H09 Total Hardness (as CaCO3) 42 mg/L 

06 H-9 MW-H09 Total Organic Carbon 40 mg/L 

Inorganics 

06 H-9 MW-H09 Aluminum, Total 23000 µg/L 

06 H-9 MW-H09 Barium, Total 132 B µg/L 

06 H-9 MW-H09 Boron, Total 68.2 B µg/L 

06 H-9 MW-H09 Cadmium, Total 11.1 µg/L 

06 H-9 MW-H09 Calcium, Total 12900 µg/L 

06 H-9 MW-H09 Chromium, Total 36.1 µg/L 

06 H-9 MW-H09 Cobalt, Total 22.4 B µg/L 

06 H-9 MW-H09 Copper, Total 281 µg/L 

06 H-9 MW-H09 Iron, Total 14800 µg/L 

06 H-9 MW-H09 Lead, Total 9.5 J µg/L 

06 H-9 MW-H09 Magnesium, Total 4300 B µg/L 

06 H-9 MW-H09 Manganese, Total 887 µg/L 

06 H-9 MW-H09 Mercury, Total 0.67 µg/L 

06 H-9 MW-H09 Nickel, Total 24.3 B µg/L 

06 H-9 MW-H09 Potassium, Total 5070 µg/L 

06 H-9 MW-H09 Sodium, Total 184000 µg/L 

06 H-9 MW-H09 Vanadium, Total 121 µg/L 

06 H-9 MW-H09 Zinc, Total 186 µg/L 

Conventionals 

07 G-1 MW-GO! Dissolved Oxygen 1.75 mg/L 

07 G-1 MW-GO! pH (field) 6.71 -log+H 

07 G-1 MW-GO! Specific Conductance (field) 945 1mhos/cn 

07 G-1 MW-GO! Temperature 14.2 oc 
Inorganics 

07 G-1 MW-GO! Aluminum, Total 3960 µg/L 

07 G-1 MW-GO! Arsenic, Total 29.5 µg/L 

07 G-1 MW-GO! Barium, Total 20.9 B µg/L 

07 G-1 MW-GO! Boron, Total 156 B µg/L 

07 G-1 MW-GO! Calcium, Total 61100 µg/L 

07 G-1 MW-GO! Chromium, Total 12.6 µg/L 

07 G-1 MW-GO! Cobalt, Total 4.2 B µg/L 

07 G-1 MW-GO! Copper, Total 17.3 B µg/L 

07 G-1 MW-GO! Iron, Total 71600 µg/L 

07 G-1 MW-GO! Lead, Total 7.1 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area Sam leID !Station ID Result ualifier Units 

07 G-1 MW-GO! Magnesium, Total 24200 µg/L 

07 G-1 MW-GO! Manganese, Total 1000 µg/L 

07 G-1 MW-001 Potassium, Total 7110 µg/L 

07 G-1 MW-GO! Selenium, Total 6.9 µg/L 

07 G-1 MW-GO! Sodium, Total 74800 J µg/L 

07 G-1 MW-GO! Vanadium, Total 82.5 µg/L 

07 G-1 MW-GO! Zinc, Total 129 J µg/L 

Conventionals 

09 A-4 MW-A04 Dissolved Oxygen 2.75 mg/L 

09 A-4 MW-A04 pH (field) 6.47 -log+H 

09 A-4 MW-A04 Specific Conductance (field) 565 mlhos/cn 

09 A-4 MW-A04 Temperature 14.2 oc 
Inorganics 

09 A-4 MW-A04 Barium, Total 14.6 B µg/L 

09 A-4 MW-A04 Boron, Total 83.9 B µg/L 

09 A-4 MW-A04 Cadmium, Total 1.4 B µg/L 

09 A-4 MW-A04 Calcium, Total 16700 µg/L 

09 A-4 MW-A04 Chromium, Total 5.1 B µg/L 

09 A-4 MW-A04 Iron, Total 23900 µg/L 

09 A-4 MW-A04 Magnesium, Total 27300 J µg/L 

09 A-4 MW-A04 Manganese, Total 1260 µg/L 

09 A-4 MW-A04 Potassium, Total 6860 µg/L 

09 A-4 MW-A04 Selenium, Total 5.5 µg/L 

09 A-4 MW-A04 Sodium, Total 31800 J µg/L 

09 A-4 MW-A04 Vanadium, Total 5.7 B µg/L 

Conventionals 

09 B-IA MW-B0IA Dissolved Oxygen 1.9 mg/L 

09 B-IA MW-B0IA pH (field) 6.76 -log+H 

09 B-IA MW-BOIA Specific Conductance (field) 745 1mhos/cn 

09 B-IA MW-B0!A Temperature 11.1 oc 
Inorganics 

09 B-IA MW-BOIA Aluminum, Total 1420 µg/L 

09 B-IA MW-B0IA Arsenic, Total 5.2 B µg/L 

09 B-IA MW-BOIA Barium, Total 11 B µg/L 

09 B-IA MW-B0IA Boron, Total 73.2 B µg/L 

09 B-IA MW-B0IA Calcium, Total 25300 µg/L 

09 B-IA MW-B0IA Chromium, Total 2.3 B µg/L 

09 B-IA MW-B0IA Iron, Total 10700 µg/L 

09 B-IA MW-B0IA Magnesium, Total 10800 J µg/L 

09 B-IA MW-B0!A Manganese, Total 386 µg/L 

09 B-IA MW-B0!A Potassium, Total 8300 µg/L 

09 B-IA MW-B0IA Selenium, Total 2.6 B µg/L 

09 B-IA MW-B0IA Sodium, Total 104000 µg/L 

09 B-IA MW-B0IA Vanadium, Total 12 B µg/L 

Conventionals 

09 B-IB MW-B0!B Dissolved Oxygen 1.05 mg/L 

09 B-IB MW-B0IB pH (field) 8.61 -log+H 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 



Monsanto Company 104(e) Response

Monsanto 2A001056

Rhone-Poulenc RFI Page 56 

Round 3 

Detected Groundwater Results 

Area I Sam lelD \Station ID Result ualifier Units 

09 B-IB MW-B0IB Specific Conductance (field) 838 unhos/cn 

09 B-IB MW-B0IB Temperature 13.5 oc 
Inorganics 

09 B-IB MW-B0IB Aluminum, Total 197 B µg/L 

09 B-IB MW-B0IB Arsenic, Total 3.3 B µg/L 

09 B-IB MW-B0IB Barium, Total 6.9 B µg/L 

09 B-IB MW-B0IB Boron, Total 700 µg/L 

09 B-IB MW-B0IB Calcium, Total 3870 B µg/L 

09 B-IB MW-B0IB Chromium, Total 9.8 B µg/L 

09 B-IB MW-B0IB Copper, Total 19.5 B µg/L 

09 B-IB MW-B0IB Iron, Total 689 µg/L 

09 B-IB MW-B0IB Magnesium, Total 2400 BJ µg/L 

09 B-IB MW-B0IB Manganese, Total 34.4 µg/L 

09 B-IB MW-B0IB Potassium, Total 14600 µg/L 

09 B-IB MW-B0IB Sodium, Total 189000 J µg/L 

09 B-IB MW-B0IB Vanadium, Total 30.4 B µg/L 

Conventionals 

BG DM-IA DM-OIA Dissolved Oxygen 6.5 mg/L 

BG DM-IA DM-0IA pH(field) 6.6 -log+H 

BG DM-IA DM-OIA Specific Conductance (field) 112 mrnos/cn 

BG DM-IA DM-OIA Temperature 14 oc 
Inorganics 

BG DM-IA DM-OlA Aluminum, Total 674.72525 J µg/L 

BG DM-IA DM-0IA Barium, Total 8.19465 B µg/L 

BG DM-IA DM-OIA Boron, Total 38.553 B µg/L 

BG DM-IA DM-0lA Calcium, Total 6998.11085 µg/L 

BG DM-IA DM-0IA Copper, Total 4.42195 B µg/L 

BG DM-IA DM-OlA Iron, Total 4779.14915 J µg/L 

BG DM-IA DM-0lA Lead, Total 1.646 B µg/L 

BG DM-IA DM-0lA Magnesium, Total 4511.91 B µg/L 

BG DM-!A DM-0lA Manganese, Total 52.39165 J µg/L 

BG DM-!A DM-O!A Nickel, Total 2.22105 B µg/L 

BG DM-!A DM-OlA Potassium, Total 6654.0825 µg/L 

BG DM-IA DM-OIA Sodium, Total l l !83.428 µg/L 

BG DM-lA DM-OIA Vanadium, Total 14.338!5 B µg/L 

BG DM-IA DM-0lA Zinc, Total 11.0125 B µg/L 

Conventionals 

BG E-3 MW-E03 Dissolved Oxygen 1.95 mg/L 

BG E-3 MW-E03 pH (field) 6.52 -log+H 

BG E-3 MW-E03 Specific Conductance (field) 546 mrnos/cn 

BG E-3 MW-E03 Temperature 13.7 oc 
lnorganics 

BG E-3 MW-E03 Boron, Total 489 B µg/L 

BG E-3 MW-E03 Calcium, Total 31600 µg/L 

BG E-3 MW-E03 Copper, Total 4.2 B µg/L 

BG E-3 MW-E03 Iron, Total 15400 µg/L 

BG E-3 MW-E03 Magnesium, Total 14000 µg/L 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 
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Round 3 

Detected Groundwater Results 

Area Sam le ID 

BG E-3 

BG E-3 

BG E-3 

BG E-3 

BG E-3 

FD= Field Duplicate 
EB= Equipment Blank 
FB= Field Blank 

!station ID 

MW-E03 

MW-E03 

MW-E03 

MW-E03 

MW-E03 

Page 57 

Result ualifier Units 

Manganese, Total 239 µg/L 

Potassium, Total 3070 B µg/L 

Sodium, Total 31400 µg/L 

Vanadium, Total 9.9 B µg/L 

Zinc, Total 12.2 B µg/L 
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Detected Seep Results 

--·- ----~ --·-------

Area Sample ID QA/QC Parameter Result Qualifier Units ' 

Conventionals 

II 01-SP Alkalinity (as CaCO3) 150 mg/L 

II 01-SP Bicarbonate (from Alkalinity) 150 mg/L 

II 01-SP Chloride 8100 mg/L 

II 01-SP Dissolved Oxygen 2.6 mg/L 

II 01-SP Nitrate Nitrogen 0.1 mg/L 

II 01-SP Nitrogen, Kjeldahl 2.2 mg/L 

II 01-SP pH (field) 6.37 -log+H 

II 01-SP Phosphorus 0.83 mg/L 

II 01-SP Specific Conductance (field) 14200 µmhos/cm 

II 01-SP Sulfate 920 mg/L 

11 01-SP Temperature ll.9 oc 
11 01-SP Total Dissolved Solids 30000 mg/L 

11 01-SP Total Organic Carbon 4.9 mg/L 

Inorganics 

II 01-SP Aluminum, Total 3390 µg/L 

II 01-SP Barium, Total 174 B µg/L 

II 01-SP Cadmium, Total 2.1 B µg/L 

II 01-SP Vanadium, Total JO.I B µg/L 

Conventionals 

II OJ-SW Dissolved Oxygen 10.6 mg/L 

ll 01-SW pH (field) 6.63 -log+H 

11 OJ-SW Salinity 5 pp! 

II 01-SW Specific Conductance (field) 600 µmhos/cm 

11 01-SW Temperature 9 oc 
Conventionals 

II 02-SP Alkalinity (as CaCO3) 960 mg/L 

II 02-SP Bicarbonate (from Alkalinity) 960 mg/L 

II 02-SP Chloride 4600 mg/L 

II 02-SP Dissolved Oxygen 2.6 mg/L 

II 02-SP Nitrate Nitrogen 0.21 mg/L 

II 02-SP Nitrite Nitrogen 0.07 mg/L 

II 02-SP Nitrogen, Kjeldahl 2.6 mg/L 

II 02-SP pH (field) 7.16 -log+H 

II 02-SP Phosphorus l.6 mg/L 

II 02-SP Salinity 7.2 ppt 

II 02-SP Specific Conductance (field) 8800 µmhos/cm 

II 02-SP Sulfate 570 mg/L 

II 02-SP Temperature 12.4 oc 
II 02-SP Total Dissolved Solids 34000 mg/L 

II 02-SP Total Organic Carbon 180 mg/L 

Inorganics 

II 02-SP Aluminum, Total 64700 µg/L 

II 02-SP Arsenic, Total 29.5 µg/L 

II 02-SP Barium, Total 187 B µg/L 

II 02-SP Beryllium, Total 0.84 B µg/L 

ll 02-SP Cadmium, Total 12.6 µg/L 

FD= Field Duplicate 
RB= Rinsate Blank 
TB= Trip Blank 



Monsanto Company 104(e) Response

Monsanto 2A001060

Rhone-Poulenc RFI Page 2 

Round 3 
Detected Seep Results 

____ Area __ Sample ID QA/QC Parameter Result Qualifier, Units 

II 02-SP Calcium, Total 110000 µg/L 

II 02-SP Chromium, Total 21 I µg/L 

II 02-SP Cobalt, Total 59.1 µg/L 

II 02-SP Copper, Total 209 µg/L 

II 02-SP Lead, Total 47.8 µg/L 

II 02-SP Magnesium, Total 281000 µg/L 

II 02-SP Nickel, Total 75.9 µg/L 

II 02-SP Potassium, Total 128000 µg/L 

II 02-SP Sodium, Total 2850000 µg/L 

II 02-SP Vanadium, Total 419 µg/L 

II 02-SP Zinc, Total 242 µg/L 

Semivolatiles 

II 02-SP bis(2-Ethylhexyl)Phthalate 15.3 µg/L 

Conventionals 

II 02-SP-FD FD Alkalinity (as CaCO3) 1000 mg/L 

II 02-SP-FD FD Bicarbonate (from Alkalinity) 1000 mg/L 

II 02-SP-FD FD Chloride 4000 mg/L 

II 02-SP-FD FD Nitrate Nitrogen 0.23 mg/L 

II 02-SP-FD FD Nitrite Nitrogen 0.09 mg/L 

II 02-SP-FD FD Nitrogen, Kjeldahl 1.5 mg/L 

II 02-SP-FD FD Phosphorus 1.6 mg/L 

II 02-SP-FD FD Sulfate 500 mg/L 

II 02-SP-FD FD Total Dissolved Solids 9000 mg/L 

II 02-SP-FD FD Total Organic Carbon 140 mg/L 

Inorganic.~ 

11 02-SP-FD FD Aluminum, Total 54400 µg/L 

II 02-SP-FD FD Arsenic, Total 32.5 µg/L 

II 02-SP-FD FD Barium, Total 160 B µg/L 

II 02-SP-FD FD Beryllium, Total 0.94 B µg/L 

II 02-SP-FD FD Cadmium, Total 10.6 µg/L 

II 02-SP-FD FD Calcium, Total 98900 µg/L 

11 02-SP-FD FD Chromium, Total 192 µg/L 

II 02-SP-FD FD Cobalt, Total 51.9 µg/L 

II 02-SP-FD FD Copper, Total 196 µg/L 

II 02-SP-FD FD Lead, Total 40.3 µg/L 

II 02-SP-FD FD Magnesium, Total 255000 µg/L 

II 02-SP-FD FD Nickel, Total 64.1 µg/L 

JI 02-SP-FD FD Potassium, Total 122000 µg/L 

II 02-SP-FD FD Sodium, Total 2700000 µg/L 

II 02-SP-FD FD Vanadium, Total 381 µg/L 

II 02-SP-FD FD Zinc, Total 203 µg/L 

Semivolatiles 

II 02-SP-FD FD bis(2-Ethylhexyl)Phthalate 38.6 µg/L 

Volatiles 

II 02-SP-RB RB Methylene Chloride 5.6 µg/L 

Conventionals 

II 02-SW Dissolved Oxygen l 1.8 mg/L 

FD= Field Duplicate 
RB= Rinsate Blank 
TB= Trip Blank 
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Detected Seep Results 
------ ---·-- ----- -- ----~-- c----, 
~~_rea Sample ID QA/~-- Parameter Result Qualifier Units 

11 02-SW pH (field) 6-97 -log+H 

II 02-SW Salinity 5.8 ppt 

II 02-SW Specific Conductance (field) 5100 µmhos/cm 

II 02-SW Temperature 9 oc 
Conventionals 

II 03-SP Alkalinity (as CaCO3) 89 mg/L 

II 03-SP Bicarbonate (from Alkalinity) 89 mg/L 

II 03-SP Chloride 6900 mg/L 

11 03-SP Dissolved Oxygen 8 mg/L 

II 03-SP Nitrate Nitrogen 0.47 mg/L 

11 03-SP Nitrogen, Kjeldahl 0.16 mg/L 

II 03-SP pH (field) 6.78 -log+H 

II 03-SP Phosphorus 0.21 mg/L 

II 03-SP Specific Conductance (field) 12200 µmhos/cm 

II 03-SP Sulfate 830 mg/L 

II 03-SP Temperature 11 oc 
II 03-SP Total Dissolved Solids 12000 mg/L 

II 03-SP Total Organic Carbon 4.3 mg/L 

Inorganics 

II 03-SP Aluminum, Total 361 µg/L 

II 03-SP Barium, Total 7.7 B µg/L 

II 03-SP Cobalt, Total 2.9 B µg/L 

II 03-SP Vanadium, Total 17.5 B µg/L 

Conventionals 

II 04-SP Alkalinity (as CaCO3) 89 mg/L 

II 04-SP Bicarbonate (from Alkalinity) 89 mg/L 

II 04-SP Chloride 8400 mg/L 

II 04-SP Dissolved Oxygen 7.8 mg/L 

II 04-SP Nitrate Nitrogen 0.47 mg/L 

II 04-SP Nitrogen, Kjeldahl 0.14 mg/L 

II 04-SP pH (field) 7.79 -log+H 

11 04-SP Phosphorus 0.28 mg/L 

II 04-SP Salinity 12.3 pp! 

11 04-SP Specific Conductance (field) 14000 µmhos/cm 

11 04-SP Sulfate 1200 mg/L 

II 04-SP Temperature 10.8 oc 
II 04-SP Total Dissolved Solids 34000 mg/L 

II 04-SP Total Organic Carbon 2.8 mg/L 

Inorganics 

II 04-SP Aluminum, Total 1280 µg/L 

11 04-SP Barium, Total 12.8 B µg/L 

II 04-SP Calcium, Total 168000 µg/L 

II 04-SP Magnesium, Total 541000 µg/L 

II 04-SP Potassium, Total 211000 µg/L 

11 04-SP Sodium, Total 5190000 µg/L 

II 04-SP Vanadium, Total 8.4 B µg/L 

Conventionals 

FD= Field Duplicate 
RB= Rinsate Blank 
TB= Trip Blank 
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-~--~.,-----

Area Sample ID _QA/Qs; - Parameter Result 1 Q11alifier '__Qr,!!s __ 

II 05-SP Alkalinity (as CaC03) 68 mg/L 

11 05-SP Bicarbonate (from Alkalinity) 68 mg/L 

11 05-SP Chloride 2900 mg/L 

11 05-SP Dissolved Oxygen 9.9 mg/L 

II 05-SP Nitrate Nitrogen 0.38 mg/L 

11 05-SP Nitrogen, Kjeldahl 0.29 mg/L 

II 05-SP pH (field) 6.87 -log+H 

II 05-SP Salinity 4.5 pp! 

II 05-SP Specific Conductance (field) 5000 µmhos/cm 

II 05-SP Sulfate 290 mg/L 

II 05-SP Temperature 12.7 "C 

II 05-SP Total Dissolved Solids 25000 mg/L 

II 05-SP Total Organic Carbon 1.6 mg/L 

Inorganics 

II 05-SP Aluminum, Total 674 µg/L 

II 05-SP Barium, Total 5.8 B µg/L 

II 05-SP Calcium, Total 52500 µg/L 

II 05-SP Magnesium, Total 164000 µg/L 

II 05-SP Mercury, Total 0.65 µg/L 

II 05-SP Potassium, Total 70300 µg/L 

II 05-SP Sodium, Total 1580000 µg/L 

II 05-SP Vanadium, Total 2.8 B µg/L 

Conventionals 

II 06-SP Alkalinity (as CaCO3) 68 mg/L 

11 06-SP Bicarbonate (from Alkalinity) 68 mg/L 

II 06-SP Chloride 6200 mg/L 

11 06-SP Dissolved Oxygen 8.6 mg/L 

II 06-SP Nitrate Nitrogen 0.47 mg/L 

II 06-SP pH (field) 6.91 -log+H 

11 06-SP Salinity 8.2 ppt 

11 06-SP Specific Conductance (field) 10400 µmhos/cm 

II 06-SP Sulfate 690 mg/L 

II 06-SP Temperature II "C 

II 06-SP Total Dissolved Solids 11000 mg/L 

11 06-SP Total Organic Carbon 2.2 mg/L 

Inorganics 

II 06-SP Aluminum, Total 852 µg/L 

11 06-SP Barium, Total 13.4 B µg/L 

II 06-SP Calcium, Total 143000 µg/L 

II 06-SP Magnesium, Total 440000 µg/L 

11 06-SP Potassium, Total 146000 µg/L 

II 06-SP Sodium, Total 3380000 µg/L 

11 06-SP Vanadium, Total 3 B µg/L 

Volatiles 

II 06-SP Formaldehyde 24 µg/L 

Conventionals 

II 07-SP Alkalinity (as CaCO3) 68 mg/L 

FD= Field Duplicate 
RB= Rinsate Blank 
TB= Trip Blank 



Monsanto Company 104(e) Response
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Round 3 
Detected Seep Results 

Area _Sample ID 

II 01.sP 

II 07-SP 

II 07.sp 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

Inorganics 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

II 07-SP 

Semivolatiles 

II 07-SP 

Volatiles 

II 07-SP-TB 

Volatiles 

II 08-SP-TB 

FD= Field Duplicate 
RB= Rinsate Blank 
TB= Trip Blank 

.. QA/QC 

TB 

TB 

Parameter 
---- -

Bicarbonate (from Alkalinity) 

Chloride 

Dissolved Oxygen 

Nitrate Nitrogen 

Nitrogen. Kjeldahl 

pH (field) 

Phosphorus 

Salinity 

Specific Conductance (field) 

Sulfate 

Temperature 

Total Dissolved Solids 

Total Organic Carbon 

Aluminum, Total 

Barium, Total 

Calcium. Total 

Magnesium, Total 

Potassium, Total 

Sodium, Total 

Vanadium, Total 

bis(2-Ethylhexyl)Phthalate 

Methy Jene Chloride 

Methylene Chloride 

Page 5 

, _Result .. :Qualifier Units 

68 mg/L 

9100 mg/L 

8.4 mg/L 

0.18 mg/L 

0.27 mg/L 

7.54 -log+H 

0.44 mg/L 

2.5 ppt 

2450 µmhos/cm 

130 mg/L 

13.8 oc 
1900 mg/L 

7.6 mg/L 

655.36595 µg/L 

4.5448 B µg/L 

15011.816 µg/L 

46585.412 µg/L 

30611.4645 µg/L 

693175.965 µg/L 

5.6629 B µg/L 

13.8 µg/L 

5.1 µg/L 

5.4 µg/L 
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Round 3 

Detected Storm Water and Sewer Sediment Results 
------

7 Area Sample ID QA/QC Parameter Result Qualifer ! Units 

BTEX 

01 026-SEW Ethyl benzene 6 µg/kg 

01 026-SEW Toluene 4 µg/kg 

01 026-SEW Xylene (Total) 32 µg/kg 

Conventionals 

01 026-SEW Total Organic Carbon 150000 mg/kg 

Inorganics 

01 026-SEW Arsenic, Total 22.6 mg/kg 

01 026-SEW Cadmium, Total 16.9 mg/kg 

01 026-SEW Chromium, Total 141 mg/kg 

01 026-SEW Copper, Total 6000 mg/kg 

01 026-SEW Lead, Total 1290 mg/kg 

01 026-SEW Silver, Total 2.8 B mg/kg 

01 026-SEW Zinc, Total 2670 mg/kg 

Semivolatiles 

01 026-SEW 4-Methylphenol 630 µg/kg 

01 026-SEW Acenaphthene 1700 µg/kg 

01 026-SEW Anthracene 2900 µg/kg 

01 026-SEW Benzo(A)Anthracene 8900 µg/kg 

01 026-SEW Benzo(A)Pyrene 19000 µg/kg 

01 026-SEW Benzo(B )Fl uoranthene 16000 D µg/kg 

01 026-SEW Benzo(G,H,l)Perylene 15000 µg/kg 

01 026-SEW Benzo(K)Fluoranthene 17000 µg/kg 

01 026-SEW Benzyl Alcohol 2500 µg/kg 

01 026-SEW Benzyl Butyl Phthalate 800 µg/kg 

01 026-SEW bis(2-Ethylhexyl)Phthalate 5600 µg/kg 

01 026-SEW Carbazole 6300 µg/kg 

01 026-SEW Chrysene 12000 µg/kg 

01 026-SEW Di-n-Butyl Phthalate 3300 B µg/kg 

01 026-SEW Di-n-Octyl Phthalate 3!00 µg/kg 

01 026-SEW Dibenzo(A,H)Anthracene 13000 µg/kg 

01 026-SEW Dibenzofuran 1300 µg/kg 

01 026-SEW Dimethyl Phthalate 760 B µg/kg 

01 026-SEW Fluoranthene 39000 D µg/kg 

01 026-SEW Fluorene 1400 µg/kg 

01 026-SEW Indeno( 1,2,3-CD)Pyrene 13000 µg/kg 

01 026-SEW Phenanthrene 19000 D µg/kg 

01 026-SEW Pyrene 29000 D µg/kg 

Conventionals 

01 030-SEW Total Organic Carbon 237000 mg/kg 

Inorganics 

01 030-SEW Arsenic, Total 64.I mg/kg 

01 030-SEW Cadmium, Total 15.9 mg/kg 

01 030-SEW Chromium, Total 61.4 mg/kg 

01 030-SEW Copper, Total 6250 mg/kg 

01 030-SEW Lead, Total 530 mg/kg 

01 030-SEW Silver, Total 3 B mg/kg 

01 030-SEW Zinc, Total 1650 mg/kg 

Pesticides/PCBs 

01 030-SEW Aroclor-1254 9300 D µg/kg 

FD= Field Duplicate 
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Round 3 

Detected Storm Water and Sewer Sediment Results 

Area___ SampldD___ i __ QA/QC! Parameter Result Qualifer' Units 

Semivolatiles 

01 030-SEW Acenaphthene 880 µg/kg 

01 030-SEW Acenaphthylene 520 µg/kg 

01 030-SEW Anthracene 4000 µg/kg 

01 030-SEW Benzo(A)Anthracene 14000 µg/kg 

01 030-SEW Benzo(A)Pyrene 20000 µg/kg 

01 030-SEW Benzo(B)Fluoranthene 40000 D µg/kg 

01 030-SEW Benzo(K)Fluoranthene 24000 µg/kg 

01 030-SEW Benzyl Butyl Phthalate 2200 µg/kg 

01 030-SEW bis(2-Ethylhexyl)Phthalate 8000 µg/kg 

01 030-SEW Carbazole 7400 µg/kg 

01 030-SEW Chrysene 48000 D µg/kg 

01 030-SEW Di-n-Octyl Phthalate 260000 D µg/kg 

01 030-SEW Dibenzo(A,H)Anthracene 7700 µg/kg 

01 030-SEW Dibenzofuran 620 µg/kg 

01 030-SEW Fluoranthene 93000 D µg/kg 

01 030-SEW Fluorene I IOO µg/kg 

01 030-SEW Phenanthrene 23000 µg/kg 

01 030-SEW Pyrene 63000 D µg/kg 

BTEX 

01 07-SWO Toluene 8 µg/kg 

Conventionals 

01 07-SWO pH (lab) 8.4 -log+H 

01 07-SWO Total Organic Carbon 55700 mg/kg 

Inorganic~ 

01 07-SWO Arsenic, Total 59.8 mg/kg 

01 07-SWO Cadmium, Total 27 mg/kg 

01 07-SWO Chromium, Total 65.6 mg/kg 

01 07-SWO Copper, Total 1650 mg/kg 

01 07-SWO Lead, Total 128 mg/kg 

01 07-SWO Silver, Total 3.9 mg/kg 

01 07-SWO Zinc, Total 4570 mg/kg 

Pesticides/PCBs 

01 07-SWO Aro cl or-1254 9960 D µg/kg 

Semivolatiles 

01 07-SWO Acenaphthene 1200 µg/kg 

01 07-SWO Anthracene 3800 µg/kg 

01 07-SWO Benzo(A)Anthracene 10000 µg/kg 

01 07-SWO Benzo(A)Pyrene 8700 µg/kg 

01 07-SWO Benzo(B)Fluoranthene 14000 µg/kg 

01 07-SWO Benzo(G,H,l)Perylene 5300 µg/kg 

01 07-SWO Benzo(K)Fluoranthene 11000 µg/kg 

01 07-SWO bis(2-Ethylhexyl)Phthalate 2300 µg/kg 

01 07-SWO Carbazole 1500 µg/kg 

01 07-SWO Chrysene l0000 µg/kg 

01 07-SWO Di-n-Octyl Phthalate 72000 D µg/kg 

01 07-SWO Dibenzo(A,H)Anthracene 2300 µg/kg 

01 07-SWO Dibenzofuran 690 µg/kg 

01 07-SWO Fluoranthene 30000 D µg/kg 

01 07-SWO Fluorene 1500 µg/kg 

FD= Field Duplicate 
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--- ---- ------ "--- -·- -- -- ~ -- -

I 

--------, 

Arca ~1_11_pleID i QA/QCi Parameter Result QuaH!er Units 

01 07-SWO Indeno( 1,2,3-CD)Pyrene l000 µg/kg 

01 07-SWO Phenanthrene 15000 µg/kg 

01 07-SWO Pyrene 2l000 D µg/kg 

BTEX 

01 07-SWO-FD FD Toluene 9 µg/kg 

Conventionals 

01 07-SWO-FD FD pH (lab) 8.4 -log+H 

01 07-SWO-FD FD Total Organic Carbon 29700 mg/kg 

Inorganics 

01 07-SWO-FD FD Arsenic, Total 35.3 mg/kg 

01 07-SWO-FD FD Cadmium, Total 18.1 mg/kg 

01 07-SWO-FD FD Chromium, Total 43.4 mg/kg 

01 07-SWO-FD FD Copper, Total 1600 mg/kg 

01 07-SWO-FD FD Lead, Total 131 mg/kg 

01 07-SWO-FD FD Silver, Total 2.9 mg/kg 

01 07-SWO-FD FD Zinc, Total 3290 mg/kg 

Pesticides/PCBs 

01 07-SWO-FD FD Aroclor-1254 1l000 D µg/kg 

Semivolatiles 

01 07-SWO-FD FD Acenaphthene 430 µg/kg 

01 07-SWO-FD FD Anthracene 750 µg/kg 

01 07-SWO-FD FD Benzo(A)Anthracene 3200 µg/kg 

01 07-SWO-FD FD Benzo(A)Pyrene 2800 µg/kg 

01 07-SWO-FD FD Benzo(B)Fluoranthene 3700 µg/kg 

01 07-SWO-FD FD Benzo(K)Fluoranthene 2800 µg/kg 

01 07-SWO-FD FD bis(2-Ethylhexyl)Phthalate 900 µg/kg 

01 07-SWO-FD FD Carbazole 630 µg/kg 

01 07-SWO-FD FD Chrysene 4300 µg/kg 

01 07-SWO-FD FD Di-n-Octyl Phthalate 60000 D µg/kg 

01 07-SWO-FD FD Dibenzo(A,H)Anthracene 540 µg/kg 

01 07-SWO-FD FD Dibenzofuran 270 µg/kg 

01 07-SWO-FD FD Fluoranthene 9000 µg/kg 

01 07-SWO-FD FD Fluorene 450 µg/kg 

01 07-SWO-FD FD Phenanthrene 4700 µg/kg 

01 07-SWO-FD FD Pyrene 6800 µg/kg 

BTEX 

02 014-SEW Ethylbenzene 14 u µg/kg 

02 014-SEW Toluene 33000 µg/kg 

02 014-SEW Xylene (Total) 14 u µg/kg 

Convcntionals 

02 014-SEW Total Organic Carbon 193000 mg/kg 

Inorganics 

02 014-SEW Arsenic, Total 49.5 mg/kg 

02 014-SEW Cadmium, Total 23.1 mg/kg 

02 014-SEW Chromium, Total 75.6 mg/kg 

02 014-SEW Copper, Total l0900 mg/kg 

02 014-SEW Lead, Total 283 mg/kg 

02 014-SEW Silver. Total 4.5 B mg/kg 

02 014-SEW Zinc, Total 3590 mg/kg 

Semivolatiles 

FD~ Field Duplicate 
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-------~---- ---------·- -------~------ -r--- ----- -
Area ___ Sampl~I[! __ - QA/QC Parameter __ "llesult ____ Qualifer Units I 

02 014-SEW 2-Methylnaphthalene 1100 µg/kg 

02 014-SEW 4-Methylphenol 910 µg/kg 

02 014-SEW Acenaphthylene 1500 µg/kg 

02 014-SEW Anthracene 6500 µg/kg 

02 014-SEW Benzo(A)Anthracene 2900 µg/kg 

02 014-SEW Benzo(A)Pyrene 6300 µg/kg 

02 014-SEW Benzo(B )Fluoranthene 7200 µg/kg 

02 014-SEW Benzo(K)Fluoranthene 6100 µg/kg 

02 014-SEW Benzyl Butyl Phthalate 2400 µg/kg 

02 014-SEW bis(2-Ethylhexyl)Phthalatc 17000 D µg/kg 

02 014-SEW Carbazole 6200 µg/kg 

02 014-SEW Chrysene 12000 µg/kg 

02 014-SEW Di-n-Butyl Phthalate 5000 µg/kg 

02 014-SEW Di-n-Octyl Phthalate 4500 µg/kg 

02 014-SEW Dibenzofuran 2300 µg/kg 

02 014-SEW Fluoranthene 28000 µg/kg 

02 014-SEW Fluorene 3200 µg/kg 

02 014-SEW Naphthalene 710 µg/kg 

02 014-SEW Phenanthrene 25000 µg/kg 

02 014-SEW Phenol 880 µg/kg 

02 014-SEW Pyrene 18000 µg/kg 

BTEX 

02 014-SEW-FD FD Ethylbenzene 18 µg/kg 

02 014-SEW-FD FD Toluene 120000 D µg/kg 

02 014-SEW-FD FD Xylene (Total) 28 µg/kg 

Conventionals 

02 014-SEW-FD FD Total Organic Carbon 92700 mg/kg 

Inorganics 

02 014-SEW-FD FD Arsenic, Total 47.1 mg/kg 

02 014-SEW-FD FD Cadmium, Total 24.5 mg/kg 

02 014-SEW-FD FD Chromium. Total 76.5 mg/kg 

02 014-SEW-FD FD Copper, Total 10200 mg/kg 

02 014-SEW-FD FD Lead, Total 329 mg/kg 

02 014-SEW-FD FD Silver, Total 4.1 B mg/kg 

02 014-SEW-FD FD Zinc, Total 3720 mg/kg 

Pesticides/PCBs 

02 014-SEW-FD FD Aro cl or- I 254 1910 D µg/kg 

Semivolatiles 

02 014-SEW-FD FD 2-Methylnaphthalene 1000 µg/kg 

02 014-SEW-FD FD 4-Methylphenol 930 µg/kg 

02 014-SEW-FD FD Acenaphthylene 1200 µg/kg 

02 014-SEW-FD FD Anthracene 4500 µg/kg 

02 014-SEW-FD FD Benzo(A)Anthracene 4400 µg/kg 

02 014-SEW-FD FD Benzo(A)Pyrene 5300 µg/kg 

02 014-SEW-FD FD Benzo(B)Fluoranthene 7200 µg/kg 

02 014-SEW-FD FD Benzo(K)Fluoranthene 6500 µg/kg 

02 014-SEW-FD FD Benzyl Butyl Phthalate 4800 µg/kg 

02 014-SEW-FD FD bis(2-Ethylhexyl)Phthalate 10000 µg/kg 

02 014-SEW-FD FD Carbazole 5400 µg/kg 

02 014-SEW-FD FD Chrysene 8900 µg/kg 

FD= Field Duplicate 
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""""·------·--· --· -l--

. __ Are~-~~le ID QA/QC Parameter Result Qualifer_ .._{2IIJ~ 

02 014-SEW-FD FD Di-n-Butyl Phthalate 3100 µg/kg 

02 014-SEW-FD FD Di-n-Octyl Phthalatc 5500 µg/kg 

02 014-SEW-FD FD Dibenzofuran 2000 µg/kg 

02 014-SEW-FD FD Dimethyl Phthalate 490 µg/kg 

02 014-SEW-FD FD Fluoranthene 25000 µg/kg 

02 014-SEW-FD FD Fluorene 2600 µg/kg 

02 014-SEW-FD FD lndeno(l,2,3-CD)Pyrene 2200 µg/kg 

02 014-SEW-FD FD Naphthalene 850 µg/kg 

02 014-SEW-FD FD Phenanthrene 20000 µg/kg 

02 014-SEW-FD FD Phenol 1100 µg/kg 

02 014-SEW-FD FD Pyrene 16000 µg/kg 

BTEX 

02 016-SEW Toluene 4 µg/kg 

Conventionals 

02 016-SEW Total Organic Carbon 39600 mg/kg 

Inorganics 

02 016-SEW Arsenic, Total 7.2 mg/kg 

02 016-SEW Cadmium, Total 3.2 mg/kg 

02 016-SEW Chromium, Total 23.3 mg/kg 

02 016-SEW Copper, Total 470 mg/kg 

02 016-SEW Lead, Total 20.6 mg/kg 

02 016-SEW Zinc, Total 267 mg/kg 

Pesticides/PCBs 

02 016-SEW Aroclor-1254 378 µg/kg 

Semivolatiles 

02 016-SEW Anthracene 250 µg/kg 

02 016-SEW Benzo(A)Anthracene 240 µg/kg 

02 016-SEW Benzo(B)Fluoranthene 350 µg/kg 

02 016-SEW Benzo(K)Fluoranthene 560 µg/kg 

02 016-SEW bis(2-Ethylhexyl)Phthalate 420 µg/kg 

02 016-SEW Chrysene 640 µg/kg 

02 016-SEW Di-n-Octyl Phthalatc 180 µglkg 

02 016-SEW Fluoranthene 1000 µg/kg 

02 016-SEW Phenanthrene 680 µg/kg 

02 016-SEW Pyrene 790 µg/kg 

Conventionals 

02 02-SWO pH (lab) 7.3 -log+H 

02 02-SWO Total Organic Carbon 15300 mg/kg 

Inorganics 

02 02-SWO Arsenic, Total 77.5 mg/kg 

02 02-SWO Cadmium, Total 4.5 mg/kg 

02 02-SWO Chromium, Total 18.1 mg/kg 

02 02-SWO Copper, Total 24200 mg/kg 

02 02-SWO Lead, Total 173 mg/kg 

02 02-SWO Silver, Total 2.4 mg/kg 

02 02-SWO Zinc, Total 704 mg/kg 

Pesticides/PCBs 

02 02-SWO Aroclor-1254 526000 D µg/kg 

Semivolatiles 

02 02-SWO Benzo(K)Fluoranthene 150 µg/kg 

FD= Field Duplicate 
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- - ·----- ----- --~------ --~~---·-·--
~~~~ 

' I 

A..1:.ea __ ~mple ID QA/QC Parameter ------------ --- !l Qualifer Units ' 

02 02-SWO bis(2-Ethylhexyl)Phthalate 530 µg/kg 

02 02-SWO Chrysene 180 µg/kg 

02 02-SWO Fluoranthene 300 µg/kg 

02 02-SWO Pyrene 200 µg/kg 

Pesticides/PCBs 

02 02-SWO-B Aroclor-1254 64000 D µg/kg 

Pesticides/PCBs 

02 02-SWO-C Aroclor-1254 13800000 D µg/kg 

Conventionals 

02 03-SWO Total Organic Carbon 175000 mg/kg 

Inorganics 

02 03-SWO Arsenic, Total 43.4 mg/kg 

02 03-SWO Cadmium, Total 9.7 mg/kg 

02 03-SWO Chromium, Total 80.3 mg/kg 

02 03-SWO Copper, Total 31200 mg/kg 

02 03-SWO Lead, Total 427 mg/kg 

02 03-SWO Silver, Total 4.2 B mg/kg 

02 03-SWO Zinc, Total 1790 mg/kg 

Pesticidcs/PCBs 

02 03-SWO Aroclor-1254 4100 D µg/kg 

Semivolatiles 

02 03-SWO Acenaphthene 990 µg/kg 

02 03-SWO Anthracene 1600 µg/kg 

02 03-SWO Benzo(A)Anthracene 11000 µg/kg 

02 03-SWO Benzo(A)Pyrene 17000 µg/kg 

02 03-SWO Benzo(B )Fl uoranthene 24000 µg/kg 

02 03-SWO Benzo(K)Fluoranthene 17000 µg/kg 

02 03-SWO Benzyl Butyl Phthalate 530 µg/kg 

02 03-SWO bis(2-Ethylhexyl)Phthalate 6200 µg/kg 

02 03-SWO Carbazole 4800 µg/kg 

02 03-SWO Chrysene 18000 µg/kg 

02 03-SWO Di-n-Octyl Phthalate 8900 µg/kg 

02 03-SWO Dibenzo(A,H)Anthracene 4900 µg/kg 

02 03-SWO Dibenzofuran 610 µg/kg 

02 03-SWO Dimethyl Phthalatc 940 µg/kg 

02 03-SWO Fluoranthene 42000 D µg/kg 

02 03-SWO Fluorene 870 µg/kg 

02 03-SWO Phenanthrene 15000 µg/kg 

02 03-SWO Pyrene 29000 D µg/kg 

BTEX 

02 068-SEW Toluene 12 µg/kg 

Conventionals 

02 068-SEW Total Organic Carbon 52400 mg/kg 

Inorganics 

02 068-SEW Arsenic, Total 12.6 mg/kg 

02 068-SEW Cadmium, Total 5.1 mg/kg 

02 068-SEW Chromium, Total 29.4 mg/kg 

02 068-SEW Copper, Total 1430 mg/kg 

02 068-SEW Lead, Total 102 mg/kg 

02 068-SEW Zinc, Total 560 mg/kg 

FD= Field Duplicate 
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Detected Storm Water and Sewer Sediment Results 
----~---------~-~-------------- l-

Area Samele ID QA/Qej_ Parameter Result Qualifer ! Units 

Semivolatiles 

02 068-SEW 2-Methylnaphthalene 680 µg/kg 

02 068-SEW Acenaphthene 7600 µg/kg 

02 068-SEW Anthracene 9400 µg/kg 

02 068-SEW Benzo(A)Anthracene 29000 D µg/kg 

02 068-SEW Benzo(A)Pyrene 9000 µg/kg 

02 068-SEW Benzo(B)Fluoranthene 31000 D µg/kg 

02 068-SEW Benzo(G,H,l)Perylene 15000 µg/kg 

02 068-SEW Benzo(K)Fluoranthene 35000 D µg/kg 

02 068-SEW Benzyl Butyl Phthalate 13000 µg/kg 

02 068-SEW bis(2-Ethylhexyl)Phthalate 15000 µg/kg 

02 068-SEW Carbazole 15000 D µg/kg 

02 068-SEW Chrysene 16000 µg/kg 

02 068-SEW Di-n-Octyl Phthalatc 1500 µg/kg 

02 068-SEW Dibenzo(A,H)Anthracene 5300 µg/kg 

02 068-SEW Dibenzofuran 5100 µg/kg 

02 068-SEW Fluoranthene 100000 D µg/kg 

02 068-SEW Fluorene 7400 µg/kg 

02 068-SEW lndeno( 1,2,3-CD)Pyrene 14000 µg/kg 

02 068-SEW Naphthalene 1400 µg/kg 

02 068-SEW Phenanthrene 73000 D µg/kg 

02 068-SEW Pyrene 80000 D µg/kg 

BTEX 
02 088-SEW Toluene IO µg/kg 

Conventionals 

02 088-SEW Total Organic Carbon 80600 mg/kg 

Inorganics 

02 088-SEW Arsenic, Total 9.9 mg/kg 

02 088-SEW Cadmium, Total 6.6 mg/kg 

02 088-SEW Chromium, Total 48.8 mg/kg 

02 088-SEW Copper, Total 320 mg/kg 

02 088-SEW Lead, Total 187 mg/kg 

02 088-SEW Zinc, Total 908 mg/kg 

Semivolatiles 

02 088-SEW 4-Methylphenol 8500 µg/kg 

02 088-SEW Phenanthrene 270 µg/kg 

BTEX 

03 01-SWO Toluene 140 µg/kg 

Conventionals 

03 01-SWO pH (lab) 7.6 -log+H 

03 01-SWO Total Organic Carbon 90300 mg/kg 

lnorganics 

03 01-SWO Arsenic, Total 156 mg/kg 

03 01-SWO Cadmium, Total 3.6 mg/kg 

03 01-SWO Chromium, Total 30.7 mg/kg 

03 01-SWO Copper, Total 1010 mg/kg 

03 01-SWO Lead, Total 228 mg/kg 

03 01-SWO Zinc, Total 886 mg/kg 

Scmivolatiles 

03 01-SWO 2-Methylnaphthalene 3200 µg/kg 

FD= Field Duplicate 
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------------·- --- ·~--------------~-

_ Arca_ SamfllC ID QA/QC Parameter -----·---~- i Result Qualifer i Units 

03 01-SWO Acenaphthene 47000 D µg/kg 

03 01-SWO Anthracene 59000 D µg/kg 

03 01-SWO Benzo(A)Anthracene 140000 D µg/kg 

03 01-SWO Benzo(A)Pyrene 130000 D µg/kg 

03 01-SWO Benzo(B)Fluoranthcnc 150000 D µg/kg 

03 01-SWO Benzo(G,H,l)Perylene 24000 µg/kg 

03 01-SWO Benzo(K)Fluoranthene 84000 D µg/kg 

03 01-SWO Benzyl Butyl Phthalate 4000 µg/kg 

03 01-SWO bis(2-Ethylhexyl)Phthalate 74000 D µg/kg 

03 01-SWO Carbazole 54000 D µg/kg 

03 01-SWO Chrysene 190000 D µg/kg 

03 01-SWO Di-n-Octyl Phthalate ]l000 µg/kg 

03 01-SWO Dibenzo(A,H)Anthracene 32000 D µg/kg 

03 01-SWO Dibenzofuran 20000 µg/kg 

03 01-SWO Fluoranthene 400000 D µg/kg 

03 01-SWO Fluorene 47000 D µg/kg 

03 01-SWO lndeno( 1,2,3-CD)Pyrene 81000 D µg/kg 

03 01-SWO Naphthalene 9400 µg/kg 

03 01-SWO Phenanthrene 340000 D µg/kg 

03 01-SWO Pyrene 380000 D µg/kg 

Conventionals 

03 084-SEW Total Organic Carbon 115000 mg/kg 

Inorganics 

03 084-SEW Arsenic. Total 36.8 mg/kg 

03 084-SEW Cadmium, Total 9.8 mg/kg 

03 084-SEW Chromium, Total 66.8 mg/kg 

03 084-SEW Copper, Total 18000 mg/kg 

03 084-SEW Lead, Total 262 mg/kg 

03 084-SEW Silver, Total 318 mg/kg 

03 084-SEW Zinc, Total 763 mg/kg 

Pesticidcs/PCBs 

03 084-SEW Aroclor-1254 4360 D µg/kg 

Semivolatiles 

03 084-SEW Acenaphthene 2l00 µg/kg 

03 084-SEW Acenaphthylene 640 µg/kg 

03 084-SEW Anthracene 3700 µg/kg 

03 084-SEW Benzo(A)Anthracene 16000 D µg/kg 

03 084-SEW Benzo(A)Pyrene 30000 D µg/kg 

03 084-SEW Benzo(B)Fluoranthene 34000 D µg/kg 

03 084-SEW Benzo(G,H,l)Perylene 12000 µg/kg 

03 084-SEW Benzo(K)Fluoranthene 32000 D µg/kg 

03 084-SEW bis(2-Ethylhexyl)Phthalate 8700 µg/kg 

03 084-SEW Carbazole 7300 µg/kg 

03 084-SEW Chrysene 17000 µg/kg 

03 084-SEW Di-n-Octyl Phthalate 3800 µg/kg 

03 084-SEW Dibenzo(A,H)Anthracene 5700 µg/kg 

03 084-SEW Dibenzofuran 1100 µg/kg 

03 084-SEW Fluoranthene 69000 D µg/kg 

03 084-SEW Fluorene 1300 µg/kg 

03 084-SEW lndeno( 1,2,3-CD)Pyrenc 13000 µg/kg 

FD= Field Duplicate 
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Area Samflle ID ___ -.L QA/QC, Parameter Result Qualifer Units , 

03 084-SEW Naphthalene 410 J µg/kg 

03 084-SEW Phenanthrene 32000 D µg/kg 

03 084-SEW Pyrcne 50000 D µg/kg 

BTEX 

04 010-SEW Ethylbenzene 9 µg/kg 

04 010-SEW Toluene 15 µg/kg 

04 010-SEW Xylene (Total) 34 µg/kg 

Conventionals 

04 010-SEW Total Organic Carbon 120000 mg/kg 

Inorganics 

04 010-SEW Arsenic, Total 31.2 mg/kg 

04 010-SEW Cadmium, Total 10.1 mg/kg 

04 010-SEW Chromium, Total 60 mg/kg 

04 010-SEW Copper, Total 41300 mg/kg 

04 010-SEW Lead, Total 288 mg/kg 

04 010-SEW Silver, Total 5.1 mg/kg 

04 010-SEW Zinc, Total 1420 mg/kg 

Pesticides/PCBs 

04 010-SEW Aroclor-1254 5560 D µg/kg 

Semivolatiles 

04 OIO-SEW Anthracene 3200 µg/kg 

04 010-SEW Benzo(A)Anthracene 18000 D µg/kg 

04 OIO-SEW Benzo(A)Pyrene 22000 D µg/kg 

04 OIO-SEW Benzo(B )Fl uoranthene 29000 D µg/kg 

04 010-SEW Benzo(G,H,l)Pery!ene 2600 µg/kg 

04 OIO-SEW Benzo(K)Fluoranthene 19000 D µg/kg 

04 010-SEW Chrysene 32000 D µg/kg 

04 OIO-SEW Di-n-Octyl Phthalate 12000 µg/kg 

04 010-SEW Dibenzo(A,H)Anthracene 15000 µg/kg 

04 010-SEW F!uoranthene 78000 D µg/kg 

04 010-SEW Indeno( 1,2,3-CD)Pyrcne 14000 µg/kg 

04 OIO-SEW Phenanthrene 36000 D µg/kg 

04 OIO-SEW Pyrene 59000 D µg/kg 

BTEX 

04 038-SEW Toluene 40 µg/kg 

Conventionals 

04 038-SEW Total Organic Carbon 28100 mg/kg 

Inorganics 

04 038-SEW Arsenic, Total 10 mg/kg 

04 038-SEW Cadmium, Total 4.5 mg/kg 

04 038-SEW Chromium, Total 25.6 mg/kg 

04 038-SEW Copper, Total 11800 mg/kg 

04 038-SEW Lead, Total 54.7 mg/kg 

04 038-SEW Zinc, Total 413 mg/kg 

Semivolatiles 

04 038-SEW Anthracene 840 µg/kg 

04 038-SEW Benzo(A)Anthracene 2200 µg/kg 

04 038-SEW Benzo(A)Pyrene 2800 µg/kg 

04 038-SEW Benzo(B)Fluoranthene 4100 µg/kg 

04 038-SEW Benzo(K)Fluoranthene 2400 µg/kg 

FD~ Field Duplicate 
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Area . Sample ID_ __QA/QC, Parameter ·::-r Qualifer J Units : 
----- -- - ---------

04 038-SEW bis(2-Ethylhexyl)Phthalate 5400 µg/kg 

04 038-SEW Carbazole 1600 µg/kg 

04 038-SEW Chrysene 4000 µg/kg 

04 038-SEW Di-n-Butyl Phthalate 3700 µg/kg 

04 038-SEW Di-n-Octyl Phthalate 1200 µg/kg 

04 038-SEW Dibenzo(A,H)Anthracene 440 µg/kg 

04 038-SEW Dibenzofuran 220 µg/kg 

04 038-SEW Fluoranthene 13000 µg/kg 

04 038-SEW Phenanthrene 6200 µg/kg 

04 038-SEW Pyrene 6400 µg/kg 

BTEX 
04 040-SEW Ethylbenzene 8 µg/kg 

04 040-SEW Xylene (Total) 27 µg/kg 

Conventionals 

04 040-SEW Total Organic Carbon 58100 mg/kg 

Inorganics 

04 040-SEW Arsenic, Total 400 mg/kg 

04 040-SEW Cadmium, Total 46 mg/kg 

04 040-SEW Chromium, Total 220 mg/kg 

04 040-SEW Copper, Total 4230 mg/kg 

04 040-SEW Lead, Total 2920 mg/kg 

04 040-SEW Silver, Total 9.2 mg/kg 

04 040-SEW Zinc, Total 2740 mg/kg 

Pesticides/PCBs 

04 040-SEW Aroclor-1260 240 µg/kg 

Semivolatiles 

04 040-SEW Bcnzo(B)Fluoranthcne 950 µg/kg 

04 040-SEW Benzo(K)Fluoranthene 880 µg/kg 

04 040-SEW Benzyl Butyl Phthalate 1300 µg/kg 

04 040-SEW bis(2-Ethylhexyl)Phthalate 15000 µg/kg 

04 040-SEW Chrysene l000 µg/kg 

04 040-SEW Di-n-Octyl Phthalate 41000 D µg/kg 

04 040-SEW Fluoranthene 1700 µg/kg 

04 040-SEW Phenanthrene 990 µg/kg 

04 040-SEW Phenol 3500 µg/kg 

04 040-SEW Pyrene 1600 µg/kg 

Conventionals 

04 06-SWO pH (lab) 8.5 -log+H 

04 06-SWO Total Organic Carbon 56200 mg/kg 

Inorganic.., 

04 06-SWO Arsenic, Total 67 mg/kg 

04 06-SWO Cadmium, Total 14.8 mg/kg 

04 06-SWO Chromium, Total 43.9 mg/kg 

04 06-SWO Copper, Total 1480 mg/kg 

04 06-SWO Lead, Total 257 mg/kg 

04 06-SWO Silver, Total 2.7 mg/kg 

04 06-SWO Zinc, Total 1940 mg/kg 

Semivolatiles 

04 06-SWO Acenaphthene 740 µg/kg 

04 06-SWO Acenaphthylene 180 µg/kg 

FD= Field Duplicate 
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Area SamJ:lle ID_ ___ ~QA/QCi Parameter Result Qualifer Units 

04 06-SWO Anthracene 940 µg/kg 

04 06-SWO Benzo(A)Anthracene 5700 µg/kg 

04 06-SWO Benzo(A)Pyrene 9500 µg/kg 

04 06-SWO Benzo(B)Fluoranthene 14000 D µg/kg 

04 06-SWO Benzo(K)Fluoranthene 12000 µg/kg 

04 06-SWO Benzyl Butyl Phthalate 200 µg/kg 

04 06-SWO bis(2-Ethylhexyl)Phthalate 3000 µg/kg 

04 06-SWO Carbazole 2200 µg/kg 

04 06-SWO Chrysene 8600 µg/kg 

04 06-SWO Di-n-Octyl Phthalate 58000 D µg/kg 

04 06-SWO Dibenzofuran 360 µg/kg 

04 06-SWO Fluoranthene 2!000 D µg/kg 

04 06-SWO Fluorene 620 µg/kg 

04 06-SWO Naphthalene 170 µg/kg 

04 06-SWO Phenanthrene 8200 µg/kg 

04 06-SWO Phenol 250 µg/kg 

04 06-SWO Pyrene 14000 D µg/kg 

BTEX 
05 045-SEW Ethylbenzene 24 µg/kg 

05 045-SEW Toluene 59 µg/kg 

05 045-SEW Xylene (Total) I IO µg/kg 

Conventionals 

05 045-SEW Total Organic Carbon 125000 mg/kg 

Inorganics 

05 045-SEW Arsenic, Total 70.9 mg/kg 

05 045-SEW Cadmium, Total 36.5 mg/kg 

05 045-SEW Chromium, Total 68.4 mg/kg 

05 045-SEW Copper, Total 1040 mg/kg 

05 045-SEW Lead, Total 805 mg/kg 

05 045-SEW Zinc, Total 4410 mg/kg 

Semivolatiles 

05 045-SEW 2-Methylnaphthalene 1900 µg/kg 

05 045-SEW Anthracene 4000 µg/kg 

05 045-SEW Benzo(A)Pyrene 5600 µg/kg 

05 045-SEW Benzo(B)Fluoranthene 3!00 µg/kg 

05 045-SEW Bcnzo(G,H,l)Pcrylene 1200 µg/kg 

05 045-SEW Benzo(K)Fluoranthene 2300 µg/kg 

05 045-SEW bis(2-Ethylhexyl)Phthalate 14000000 D µg/kg 

05 045-SEW Di-n-Butyl Phthalate 3700 µg/kg 

05 045-SEW Di-n-Octyl Phthalate 1400000 D µg/kg 

05 045-SEW lndeno( 1,2,3-CD)Pyrene 1000 µg/kg 

05 045-SEW Naphthalene 3400 µg/kg 

05 045-SEW Phenanthrene 4900 µg/kg 

05 045-SEW Phenol 1300 µg/kg 

05 045-SEW Pyrene 10000 µg/kg 

BTEX 

05 047-SEW Ethylbenzene IO µg/kg 

05 047-SEW Toluene 5 µg/kg 

Conventionals 

05 047-SEW Total Organic Carbon 42400 mg/kg 

FD= Field Duplicate 
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Area ____ Sample ID __ •· QA/QC! Paramet~E-

Inorganics 

05 047-SEW Arsenic, Total 

05 047-SEW Cadmium, Total 

05 047-SEW Chromium, Total 

05 047-SEW Copper, Total 

05 047-SEW Lead, Total 

05 047-SEW Silver, Total 

05 047-SEW Zinc, Total 

Semivolatiles 

05 047-SEW Benzo(A)Anthracene 

05 047-SEW bis(2-Ethylhexyl)Phthalate 

05 047-SEW Chrysene 

05 047-SEW Di-n-Octyl Phthalate 

05 047-SEW Dimethyl Phthalatc 

05 047-SEW Fluoranthene 

05 047-SEW Phenanthrenc 

05 047-SEW Pyrene 

BTEX 

06 05-SWO Toluene 

Conventionals 

06 05-SWO pH (lab) 

06 05-SWO Total Organic Carbon 

Inorganics 

06 05-SWO Arsenic, Total 

06 05-SWO Cadmium, Total 

06 05-SWO Chromium. Total 

06 05-SWO Copper. Total 

06 05-SWO Lead, Total 

06 05-SWO Zinc, Total 

Semivolatiles 

06 05-SWO bis(2-Ethylhexyl)Phthalatc 

06 05-SWO Pentachlorophenol 

Conventionals 

06 089-SEW Total Organic Carbon 

Inorganics 

06 089-SEW Arsenic, Total 

06 089-SEW Cadmium, Total 

06 089-SEW Chromium, Total 

06 089-SEW Copper, Total 

06 089-SEW Lead, Total 

06 089-SEW Silver, Total 

06 089-SEW Zinc, Total 

Semivolatiles 

06 089-SEW Anthracene 

06 089-SEW Benzo(A)Anthracene 

06 089-SEW Benzo(A)Pyrene 

06 089-SEW Benzo(B)Fluoranthene 

06 089-SEW Benzo(G,H,I)Perylene 

06 089-SEW Benzo(K)Fluoranthene 

06 089-SEW bis(2-Ethylhexyl)Phthalate 

FD= Field Duplicate 
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Result __ __ _ Qualifer i Units ! 

10.6 mg/kg 

11.3 mg/kg 

46.6 mg/kg 

2190 mg/kg 

403 mg/kg 

17.1 mg/kg 

474 mg/kg 

240 µg/kg 

5200 µg/kg 

530 µg/kg 

190000 D µg/kg 

1200 µg/kg 

1300 µg/kg 

810 µg/kg 

800 µg/kg 

27 µg/kg 

8.2 -log+H 

138000 mg/kg 

18.5 mg/kg 

7.9 mg/kg 

202 mg/kg 

888 mg/kg 

270 mg/kg 

1650 mg/kg 

420 µg/kg 

480 µg/kg 

48200 mg/kg 

10.6 mg/kg 

7.6 mg/kg 

120 mg/kg 

835 mg/kg 

175 mg/kg 

1.9 B mg/kg 

518 mg/kg 

560 µg/kg 

3000 µg/kg 

4100 µg/kg 

4700 µg/kg 

3200 µg/kg 

3600 µg/kg 

35000 D µg/kg 
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i • 
. Area __ SamphlD -----~A/QC_~i _Pa_r_a_m_e_te_r _____ _ 

06 089-SEW Carbazole 

06 089-SEW Chrysene 

06 089-SEW Di-n-Butyl Phthalate 

06 089-SEW Di-n-Octyl Phthalate 

06 089-SEW Dibenzo(A,H)Anthracene 

06 089-SEW Fluoranthene 

06 089-SEW lndeno( 1,2,3-CD)Pyrene 

06 089-SEW Phenanthrene 

06 089-SEW Pyrene 

BTEX 
07 04-SWO Benzene 

07 04-SWO Ethylbenzene 

07 04-SWO Toluene 

07 04-SWO Xylene (Total) 

Conventionals 

07 04-SWO pH (lab) 

07 04-SWO Total Organic Carbon 

Inorganics 

07 04-SWO Arsenic, Total 

07 04-SWO Cadmium, Total 

07 04-SWO Chromium, Total 

07 04-SWO Copper. Total 

07 04-SWO Lead, Total 

07 04-SWO Zinc, Total 

Semivolatiles 

07 04-SWO 2-Methylnaphthalene 

07 04-SWO 2-Methylphenol 

07 04-SWO 4-Methylphenol 

07 04-SWO Acenaphthene 

07 04-SWO Di-n-Octyl Phthalate 

07 04-SWO Dibenzofuran 

07 04-SWO Fluoranthene 

07 04-SWO Naphthalene 

07 04-SWO Phenanthrene 

07 04-SWO Phenol 

FD= Field Duplicate 

. ________ ,, __ Result 

740 

4200 

550 

3200 

1600 

8200 

3200 

5000 

12000 

6 

15 

76000 

89 

8.9 

100000 

14.3 

16 

15.2 

6710 

16.1 

417 

410 

330 

31000 

330 

500000 

320 

660 

460 

1100 

7600 
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Quali[er _!_ Units 

D 

J 

D 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

-log+H 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 
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Introduction 

2 

Terra Nova Associates conducted groundwater sampling of thirty-five (35) wells at the 
Rhone-Poulenc, Inc. facility located at 9229 E. Marginal Way South, Seattle (Tukwila), 
Washington on March 29, 30, and 31, 1995. The sampling was conducted according the 
RCRA Groundwater Monitoring: Draft Technical Guidance Document (1992), the Terra 
Nova Associates Field Sampling Procedures Manual, and documents supplied by Rhone
Poulenc, Inc including certain sections of the CH2M Hill workplan and a document supplied 
by Tom Post of USEPA; Puls, R.W. and MJ. Barcelona, Ground Water Sampling for 
Metals Analysis, USEP A/540/4-89/001. When situation were encountered in the field that 
were not discussed in the above mentioned documents, or when procedures conflicted 
among these documents, the sampling was completed by utilizing procedures/protocol as 
similar as possible to the procedures found in the RCRA Groundwater Monitoring: Draft 
Technical Guidance Document. 

Table 1 lists the order in which sample parameters were collected at each well. Table 2 lists 
the well identification, date of collection, well depth, depth to water, purge time, purge 
volume, temperature, field parameter results, and comments. Table 3 lists the specific well 
identification, purge method, sampling method, date of collection, volume purged, purge 
rate, and lab analysis conducted. Chains of custody forms are found in Appendix I. 
Appendix II contains the parameter list for lab and field as prepared by CH2M Hill, Seattle. 
Appendix III contains Terra Nova Associates SOP's for field parameter analysis. 

Description of Sampling Event; Procedures 

DECONTAMINATION PROCEDURES 

Purging and sampling equipment that came directly into contact with the sampling media 
was either single use disposable equipment such as, ASTM type D 2239, drinking water 
grade polyethylene pipe; or, lab cleaned equipment dedicated to each well, such as the foil 
wrapped teflon hailers with teflon coated stainless leaders and Watera foot valves used with 
the polyethylene tubing. The sampling or purging equipment which was not single use but 
was reused after decontamination was the following; one Grundfos, two inch Rediflo pump 
and wires; five teflon and stainless steel QED two inch bladder pumps with six sections of 
paired teflon tubing; and one Slope water level indicator. 

The procedure for decontamination of the bladder pumps was as follows: 

-Disassemble the pump into its component parts. 
-Wash parts in a solution of Alconox and potable tap water 
-Tap water rinse 
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-Rinse with ASTM type II grade deionized water. 
-Rinse with 10% Nitric acid (trace metal grade). 
-Rinse with deionized water. 
-Rinse with acetone (pesticide grade). 
-Total air dryout. 
-Final rinse with deionized water. 
-Store in a clean polyethylene bag. 

The procedure for decontamination of the Rediflo pump was as follows: 

-Wash external parts of the pump and wires with alconox and tap water. 
-Tap water rinse. 

3 

-Place pump in plastic trash can lined with a clean polyethylene bag. Fill with tap water. 
-Start pump and flush with 25 gal tap water. 
-Store on a free standing hose reel. 

The procedure for cleaning the teflon tubing was as follows: 

-Coil tubing an place in lab sink. Wash with alconox and tap water remove visible 
staining or organic material. 

-Rinse with tap water. 
-Fill tubing with alconox wash solution then flush with tap water (total approx 5 gal.) 
-Drain water from tubing and place in a clean trash bag. 

The procedure for cleaning the water level indicator between wells is as follows: 

-Wipe wire with DI soaked paper towel. 
-Wash tip in alconox solution. 
-Rinse with DI water and pat dry with a paper towel. 
-Store in a polyethylene lined box. 

The procedure for cleaning the top filling stainless steel bailer and stainless steel hose 
clamps is as follows: 

-Wash in alconox solution. 
-Tap water rinse. 
-Deionized water rinse. 
-10% Nitric acid rinse. 
-Deionized water rinse. 
-Acetone rinse. 
-Air dry. 
-DI water rinse. 
-Wrap in aluminum foil. 
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4 

Teflon hailers and Watera foot valves were precleaned and wrapped in foil by the cleaning 
procedure above and were supplied in sufficient quantity so all were dedicated to each well. 
No field cleaning was necessary. 

FIELD METER CALIBRATION 

Terra Nova Associates is a certified lab in New Jersey for the USEPA "analyze immediately" 
parameters (pH, Temperature, Dissolved Oxygen, Residual Chlorine, and Sulfide) and 
specific conductance. In order to maintain certification, successful completion of EPA 
Water Pollution Study proficiency samples, maintenance of field and calibration logs, and 
maintenance of calibration and sample analysis SO P's. Copies of Terra Nova's current SO P's 
and latest results of EPA Water Pollution Study 033 are found in the Appendix III. 

pH Meter Calibration 

The YSI 3500 pH meter is calibrated at the beginning of each day and every four hours 
thereafter (or every ten samples). If the analyst suspects an erroneous result the meter will 
be recalibrated at any time and then at the end of the day. Several backup pH probes are 
carried as spares in case of probe poisoning. 

Specific Conductance 

The YSI 3500 Meter also measures specific conductance and is calibrated at the beginning 
of each day, every four hours ( or ten samples), and at the end of the day with a two- point 
calibration (either 100 um/cm and 1,000 um/cm or 1,000 um/cm and 10,000 um/cm) 
whichever applies so that samples fall within range. 

ORP Measurement 

The YSI 3500 meter also measures oxidation-reduction potential in +/-mv. Calibration is. 
at the beginning of each day's sampling, every four hours (or ten samples) and at the end 
of the day. 

Dissolved Oxygen 

DO is measured with the YSI model 57 meter with Oark-type probe. The meter is 
calibrated once per week by the Winkler Method and daily by the saturated water method. 
Calibration is also conducted daily at the beginning of the day, every four hours ( or ten 
samples) and at the end of the day. 
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Bladder Pump: 

Grundfos 
Rediflo: 

Diaphragm Pump: 

WELL PURGE METHODS 

The bladder pump connected to paired teflon tubing was lowered to 
midpoint in the well screen. The air line was connected to the 
controller and the discharge line to a container (calibrated in liters). 
The compressor was turned on. The pressure was adjusted along with 
the refill and discharge time to get a smooth even flow of 0.25 to 0.45 
liters/min. Initial flow was timed by the bucket and stopwatch method. 
Thereafter flow was totaled and the actual clock time recorded. The 
water level was also monitored. If water level was dropping 
significantly the purge rate was slowed by reducing pressure or 
increasing the refill time. See the Field Parameter Measurement 
Section for information on determination of purge completion. When 
purging was completed, flow was further reduced to 0.10 liters/min., or 
the lowest possible flow rate, for sampling. Upon completion of 
sampling and collection of field parameters the pump was removed 
from the well and placed in a plastic trash can for holding until 
decontamination. 

The Rediflo pump was lowered into the well to just below the air/water 
interface. The tubing used in purging was 1/2 inch ASTM type D 2239 
Drinking Water Grade Polyethylene. The tubing and wires were wiped 
with a paper towel soaked in DI water to remove any dust as the pump 
is lowered. An extra 5 to 7 feet of tubing is left out of the well in case 
the pump has to be lowered further during purging. When the 
controller is turned on the flow rate is adjusted to 0.25 to 0.40 
liters/min. (calculated using a bucket and stopwatch). The water level 
is monitored periodically over the purge cycle to observe any drop in 
the water level. When purging is completed the pump. is withdrawn, 
the tubing discarded and the pump is retired for cleaning. Sampling 
of these wells is performed with a laboratory cleaned, dedicated bailer. 

The diaphragm pump used for this project was a Wilden air operated 
double diaphragm pump model M.025 (polypropylene with teflon 
diaphragm). An 110 V/ AC oil-less compressor was utilized for an air 
supply to activate the switching valve. Diaphragm pumps are dual 
chambered self-priming suction lift pumps with four check valves to 
prevent reverse flow. The compressed air switching system is isolated 
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from the pumping chambers thus air and water do not mix. The pump 
can be regulated by a needle valve on the air switch intake and a gate 
valve on the water discharge line. Flow rates can be adjusted down to 
0.25 liters/min. ASTM Drinking Water Grade polyethylene with a 
Watera foot valve is lowered into the well (while being wiped to 
remove dust) to just below the air/water interface. Flow is initially 
measured by the bucket and stopwatch method. Then a running total 
is measured vs. clock time. When purging is complete the tubing is 
removed with the pump still in operation. The tubing is then 
discarded. This pump does not require decontamination between 
samples since sampling is not conducted through the pump and there 
is a check valve and foot valve in the system to prevent water from 
flowing into the well. Sampling is conducted with a lab cleaned 
dedicated teflon bailer. 

SAMPLING PROCEDURE, GENERAL 

Wells were unlocked and inspected for damage and problems were noted in the log. A 
water level measurement was taken and recorded. Calculations were made as to the volume 
of water in the well (a two-inch well contains 0.163 gal./ft. and a four-inch well as 0.652 
gal./ft.). At the beginning of the day the field meters were standardized and rechecked every 
four hours. The purge method was selected and the pump or tubing was lowered to the 
proper depth within the well. Bladder pumps are lowered mid-way in the screen. Rediflo 
or diaphragm pumps are lowered and maintained just below the air/water interface. Purging 
was begun and flow was measured by stopwatch and graduated bucket. Flows were adjusted 
to approx. 0.25 to 0.45 gal/min to allow for a low stress purging and sampling environment 
to keep turbidity and disturbance to a minimum. Field Parameters are monitored on a liter 
by liter frequency. When successive measurements are within 10%, sampling may begin. 

The Rediflo pump was removed upon completion of well purging. Sampling was conducted 
utilizing a lab cleaned, dedicated teflon bailer. When utilizing the diaphragm pump, the 
tubing and check valve are removed upon completion of well purging. Sampling was 
conducted utilizing a lab cleaned, dedicated teflon bailer. When using a bladder pump the 
flow was slowed to approx. 0.1 liter/min. A final water level measurement was taken prior 
to sampling. · 

BOTTOM FILL BAILER 

Sufficient lab cleaned, dedicated teflon hailers were on hand to allow dedication to each well 
without field decontamination. Bailers utilized were the Norton "Norwell". 1.5 inch, single 
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check valve, with 5 ft. teflon leaders. Bailers were gently lowered into the well until 
completely submerged, then slowly recovered to the surface. Sample containers were filled 
by pouring down the side of the container as not to create bubbles. The order of parameter 
collection is found in table I. Final field parameter measurements were collected when all 
other parameters have been collected. Nylon line was attached to the teflon leader. As the 
line was pulled up it was allowed to drop into a 35 gallon trash can lined with a clean trash 
bag. Samplers wore powder-free vinyl gloves to handle all field sampling equipment as it 
was placed into or removed from the well. 

All expendables were placed in trash bags for disposal. 

BLADDER PUMP 

The QED - 2 inch Stainless steel bladder pump (LPl 0.65 liter) with teflon bladder was 
operated with the QED Model 350 electronic-timed controller and oil-free air compressor. 
The flow of the pump was adjusted down to about 0.1 liters/min to collect the sensitive 
parameters of methane in water, volatiles and hexavalent chromium. When sampling was 
completed the pump was removed and placed in a container for later decontamination. The 
paired teflon tubing was coiled for later decon. Five pumps and six tubing sets were 
available for sampling. 

FIELD QUALITY CONTROL-TRIP BLANKS 

Trip blanks were provided by the lab (Pace Mid-Pacific Labs of Mountainview, Ca.). One 
trip blank was included in each day's shipment of volatile organic samples to the lab. Trip 
blanks are left unopened through the sampling event. The trip blank for the second day's 
sampling was inadvertently left on the lab bench and not included in the shipment of March 
30, 1995. 

FIELD QUALITY CONTROL - FIELD BLANKS 

The field blank sample in this event was treated as a rinsate blank of the field equipment 
used for sampling. Pace Mid-Pacific Labs provided field blank water in sufficient quantity. 
The field blank was collected for all parameters collected during that days sampling. On 
March 29, 1995, a lab decontaminated teflon bailer was used as the rinsate device. Water 
was poured into the top of the bailer and the bailer was used to fill the sample containers. 
On March 30 and 31 field decontaminated bladder pumps were used as rinsate devices to 
act as a check on field decontamination procedures. Water was poured into the top of the 
pump and the pump was inverted to collect the sample. 
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Field duplicates were collected at the rate of one per twenty samples collected. Thus two 
duplicate samples were collected for this project. Duplicates were collected by alternating 
filling parameter bottles at the well being duplicated until both sets of containers were filled. 
Duplicates were collected at wells A-2 and DM-7. Duplicate samples labeled A-2D and 
DM-7D, respectively. 

FIELD PARAMETER MEASUREMENTS 

Field measurements were taken for temperature in centigrade, pH in standard units (neg. 
log of hydrogen ion cone.), specific conductance in micromho/cm, dissolved oxygen in ppm, 
and ORP in + /-mv. In most cases readings began were collected within 5 to 10 minutes of 
the start of purging and roughly every 5 minutes thereafter. This testing frequency 
translated to an initial purge volume of 4 to 6 liters prior to the first field parameter 
measurement. Field parameter measurements were made at least every two liters thereafter. 
Terra Nova utilized this field parameter measurement interval based on recommendations 
in the RCRA Draft TGD, Nov. 1992, which states that field parameter measurements for 
low flow purging field measurements should be at least 3 minutes apart. Additionally, the 
sampling procedures document (Superfund Groundwater Issue: Groundwater Sampling for 
Metals Analysis, 1989) given to Rhone-Poulenc, Inc. by Tom Post of USEPA stated that 
field parameter measurements should be spaced apart by a minimum of one pump tubing 
volume. For the Rediflo and diaphragm pumps the average tubing volume has been 
calculated at 50 ml/ft. at an average depth of 35 ft. of tubing ( about 1.5 liters). The bladder 
pump tubing contained 20 ml/ft., or 2 liters/100 ft. of tubing. All time/volume intervals 
between successive field parameter measurements were greater than one tubing volume of 
the pumping system being utilized. Purging was considered complete when successive 
readings of all parameters were within 10%. See Table 3, Field Parameters and Purge Data 
for specific readings and flow rates for each well. See the section on field meters for 
standardization frequency and the Appendix III for SOP's for standardization. 

SAMPLE HANDLING 

Upon collection of samples for each well the bottles were placed in a cooler with bagged wet 
ice and brought back to the staging area when each cooler was full. At the end of the day's 
sampling the hex chrome samples were segregated from other samples. All containers were 
placed into their respective coolers packed with bagged wet ice. The Chain of Custody 
documentation was sealed in a plastic bag and the cooler was custody sealed and hand 
carried to Federal Express for overnight shipment. Copies of air bills are in Appendix IV. 
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9 

Product was detected floating on the surface of the water in both wells. In order to collect 
a sample of the aqueous phase of the groundwater column, prior to sample collection 
product was removed from well with top-filling, stainless steel hailers until the product layer 
was no longer visible. 

Effervescence 

At several wells, the sample was added to the VOA vials preserved with HCl and excessive 
foaming was encountered. A bubble-free seal on the VOA vials was not obtainable. 
Refilling the vials was futile as effervescing continued to occur after the vials were sealed. 
After consultation with Edwin Liu of Rhone-Poulenc, Inc. it was decided the any trace of 
HCI preservative must be removed from the vials prior to sample collection. Vials were 
emptied of contents. The vials and lids were triple rinsed with ASTM type II grade 
deionized water to remove any trace of preservative. The vials were then rinsed once with 
sample then filled. Foaming decreased thereby allowing sample collection to occur. Wells 
where effervescence was encountered include the following: 

DM-5 
DM-8 
H-11 

Polyethylene Tubing 

MW-14 
MW-17 

ASTM type D 2239 arrives from the manufacturer with capped or crimped ends. The tubing 
was rinsed with tap water prior to use and wiped down with DI-soaked paper towels to 
remove any accumulated dust. · 

Mislabeled Sample 

On March 29, 1995, well H-1 was sampled but mislabeled H-10 on the chain of custody 
shipped to all three labs used for sample analysis. All laboratories were contacted by Terra 
Nova Associates and instructed change the chain of custody forms and sample container 
labels to reflect sample H-1 rather than H-10. Well H-10 was sampled on March 30, 1995, 
at 1315. 



Monsanto Company 104(e) Response

Monsanto 2A001088

Rhone-Poulenc Facility, Seattle, WA 
Round 3 Groundwater Sampling Report 

Description of Sampling Event; Sampling Notes 

Product (LNAPL Phase) 

9 

Product was detected floating (LNAPL) on the surface of the water in wells H-10 and MW-
18. Both the LNAPL and Aqueous phases were sampled from each well. The LNAPL 
Phase was also analyzed for content of Penetech Oil. In order to purge the well with the 
equipment avaiable the LNAPL phase must first be removed. Lowering pumping equipment 
through the LNAPL may aloww the pumping equipment to become contaminanted with 
product and carry this contamination into the aqueous phase In order to collect an 
undisturbed sample of the aqueous phase of the groundwater column, product was removed 
from well with top-filling, stainless steel hailers until the product layer was no longer visible. 

Effetvescence 

At several wells, the sample was added to the VOA vials presetved with HCl and excessive 
foaming was encountered. A bubble-free seal on the VOA vials was not obtainable. 
Refilling the vials was futile as effetvescing continued to occur after the vials were sealed. 
After consultation with Edwin Liu of Rhone-Poulenc, Inc. it was decided the any trace of 
HCl presetvative must be removed from the vials prior to sample collection. Vials were 
emptied of contents. The vials and lids were triple rinsed with ASTM type II grade 
deionized water to remove any trace of presetvative. The vials were then rinsed once with 
sample then filled. Foaming decreased thereby allowing sample collection to occur. Wells 
where effetvescence was encountered include the following: 

DM-5 
DM-8 
H-11 

Polyethylene Tubing 

MW-14 
MW-17 

ASTM type D 2239 arrives from the manufacturer with capped or crimped ends. The tubing 
was rinsed with tap water prior to use and wiped down with DI-soaked paper towels to 
remove any accumulated dust. 

Mislabeled Sample 

On March 29, 1995, well H-1 was sampled but mislabeled H-10 on the chain of custody 
shipped to all three labs used for sample analysis. All laboratories were contacted by Terra 
Nova Associates and instructed change the chain of custody forms and sample container 
labels to reflect sample H-1 rather than H-10. Well H-10 was sampled on March 30, 1995, 
at 1315. 
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Sample Parameter Collection Order 

- Volatile organics 

- Methane in water and TOC 

-SVOC 

- Metals 

- Water quality cations and anions 

10 
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TABLE 2 
RHONE·POOLENC SEATTLE 
Field Parameters and Purge Data 

llell Purge Spec. Dissol. 
Depth DTII Purge Volune Temp. Conduct. OKygen ORP 

Wei I ID Date (feet) (feet) Time (liters) ( C) pH (llll/cm) (ppm) (mv) Conments 

A-2 3/30/95 21.5 12.64 1110 0 
1120 4 15.9 7.09 909 2.60 +001 cloudy, no odor 

1125 6 16.1 7.17 909 2.95 -029 
1130 8 15.9 7.16 895 2.65 -52 
1136 10 15.9 7.2 874 2.70 -59 clear, no odor 

3/30/95 13.30 1140 Slffl1>le 15.9 7.19 880 2.70 -61 clear, no odor 

A-4 3/31/95 20.0 13.09 1430 0 cloudy, odor 

1443 4 14.3 6.75 395 3.10 -061 
1447 6 14.3 6.6 482 2.95 -049 
1451 8 14.2 6.54 548 2.70 -037 
1457 10 14.2 6.49 563 2.75 -037 slight cloudiness 

3/31/95 13.40 1500 Slffl1)le 14.2 6.47 565 2.75 -035 sl. cloudiness, odor 

A-9 3/30/95 21.5 14.36 957 0 
1003 2 14.4 6.42 285 2.45 +032 cloudy, odor 

1009 4 14.4 6.38 270 1.95 +027 
1014 6 14.4 6.38 276 2.00 +026 

3/30/95 14.49 1015 Slffl1)le 14.4 6.38 272 2.00 +025 clear, odor 

B-1A 3/31/95 17.0 8.25 1505 0 
1518 4 11.1 6.98 788 1.90 -070 sl. cloudy, no odor 

1524 6 11.1 6.86 777 1.85 -038 
1530 8 11.1 6.78 719 1.90 -035 
1535 10 11. 1 6.76 751 1.95 -034 clear, no odor 

3/31/95 8.30 1540 Blffl1>le 11. 1 6.76 745 1 .90 -032 clear, no odor 

B-1B 3/31/95 97.5 8.24 1505 0 dk. yellow tint, 

1526 8 13.5 8.24 785 1.10 -088 some odor 
1530 10 13.5 8.50 815 1.20 -102 
1534 12 13.5 8.54 823 1.10 -121 
1538 14 13.5 8.55 832 1.10 -124 
1542 16 13.5 8.60 835 1.05 -126 

3/31/95 8.39 1550 Slffl1>le 13.5 8.61 838 1.05 -125 clear, yellow tint, 
slight odor 
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TABLE 2 (continued) 
RHONE-POULENC SEATTLE 
Field Parameters and Purge Data 

Well Purge Spec. Dissol. 
Depth DTW Purge Voh111e T~. Conduct. Oxygen ORP 

Well ID Date (feet) (feet) Time (l lters) ( C) pH Cun/cm) (ppm) Cmv) Comments 

8·2 3/29/95 22.3 13.84 1518 0 dark black, turbid 

1528 4 16.2 7.23 1812 1.95 -018 
1533 6 16.5 7.16 1612 1.45 -049 
1538 8 16.5 7.16 1595 1.40 -062 
1543 10 16.4 7.08 1606 1.40 -066 dark black 

3/29/95 13.72 1543 sarrq>le 16.4 7.06 1602 1.40 -065 clear, slight odor 

B-4 3/31/95 54.0 13.70 1145 0 cloudy, odor 

1159 4 14.9 7.42 2170 2.05 +021 dark color 

1203 6 14.8 7.51 2200 1.90 +018 
1207 8 14.7 7.54 2200 2.00 +014 
1212 10 14.6 7.57 2220 1.95 +012 dark tint 

3/31/95 14.95 1215 sarrq>l e 14.6 7.59 2224 2.00 +011 clear, odor 

B-5 3/31/95 22.5 10.89 1250 0 
1259 4 14.6 6.73 617 2.60 -001 cloudy, dark 
1305 6 14.5 6.68 588 2.65 -014 odor 
1310 8 14.4 6.68 581 2.60 -018 
1315 10 14.4 6.65 584 2.60 -021 dark tint 

3/31/95 11.23 1315 sarrq>l e 14.4 6.66 582 2.60 -022 clear, slight odor 

B-6 3/31/95 23.0 12.59 1212 0 15.5 6.41 765 3.30 +002 cloudy, dark 
1223 4 15.5 6.85 737 3.80 -015 no odor 
1228 6 15.5 6.82 724 3.90 -022 
1233 8 15.5 6.79 720 3.80 -024 dark tint 

3/31/95 14.44 1235 Sarrq>le 15.5 6.78 722 3.80 -025 clear, no odor 

C-1 3/30/95 23.0 10.71 759 0 cloudy, yellow 

804 2 14.2 6.36 478 1.85 +080 some odor 
809 4 14.6 6.53 492 1.85 +062 
814 6 14.8 6.57 499 1.60 +050 

824 10 15.2 6.59 494 1.40 +039 
829 12 15.4 6.59 487 1.45 +038 clear, yellow tint 

3/30/95 10.8 830 sarrq>l e 14.4 6.59 490 1.40 +039 no odor 
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TABLE 2 (continued) 
RHONE-POULENC SEATTLE 
Field Parameters and Purge Data 

Well Purge Spec. Dissol. 
Depth DTW Purge Volune T~. Conduct. Oxygen ORP 

Well ID Date (feet) (feet) Time (liters) ( C) pH (ll!l/cm> (ppm) Cmv> Conments 

DM·1A 3/30/95 27. 1 3.57 845 0 
855 4 14.0 6.56 119 6.50 ·018 cloudy, no odor 

900 6 13.9 6.57 118 6.50 ·022 
905 8 14.1 6.61 119 6.50 ·022 

3/30/95 3.80 905 sample 14.0 6.60 112 6.50 ·021 clear, no odor 

DM·2A 3/29/95 29.3 15.19 1100 0 cloudy, odor 

1110 4 15.8 7.27 1957 1.80 +091 dark color 

1115 6 15.7 7.31 1957 1.35 +071 
1120 8 15.8 7.34 1960 1.35 +069 

3/29/95 15.24 1122 sample 15.7 7.34 1957 1.35 +064 clear, dark, odor 

OM-31\ 3/30/95 27.0 13.19 1025 0 
1035 4 13.9 6.87 225 3.50 +037 turbid, no odor 
1041 6 13.7 6.89 230 3.50 +009 
1047 8 13.7 6.91 239 2.80 +001 
1055 10 13.7 6.94 246 2.75 +002 

3/30/95 13.27 1100 sample 13.7 6.92 244 2.75 +007 sl. cloudy, no odor 

0M-38 3/30/95 95 9.93 1025 0 cloudy, yellow 
1035 4 14.3 7.69 1302 1.90 +029 no odor 
1039 6 14.1 8.07 1350 1.55 +018 
1044 8 14.1 8.09 1356 1.60 +012 
1048 10 13.9 8.10 1358 1 .50 +011 clear, yellow 

3/30/95 9.97 1055 sample 14.0 8.10 1361 1.50 +009 no odor 

DM-4 3/29/95 36.0 12.41 1600 0 
1606 2 15.6 6.74 1355 2.00 +044 cloudy, yellow 
1609 4 15.2 6.87 1320 1.80 +016 no odor 
1614 6 15.2 6.87 1291 1.80 ·009 
1619 8 15.1 6.87 1279 1.90 ·037 
1624 10 15. 1 6.88 1273 1.90 ·041 clear, yellow 

3/29/95 12.38 1624 sample 15 .1 6.87 1272 1.85 -043 no odor 
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TABLE 2 (continued) 
RHONE-POULENC SEATTLE 
Field Parameters end Purge Data 

Well Purge Spec. Dissol. 
Depth DTW Purge Volume Ten.,. Conduct. oxygen ORP 

Well ID Date (feet) (feet) Time (liters) ( C) pll (l.lR/cm) (ppn) (mv) Conrnents 

DM-5 3/29/95 36.0 14.31 1432 0 
1445 4 16.1 7.35 5110 3.60 +050 turbid, some odor 
1449 6 16.2 7.32 5160 2.70 +043 
1453 8 16.1 7.31 5180 2.45 +031 
1457 10 16.1 7.29 5180 2.50 +030 

3/29/95 14.45 1500 SBl!flle 16. 1 7.29 5170 2.45 +031 dark, slight odor* 

DM-7 3/30/95 29.5 12.55 1635 0 
1642 4 17.4 6.67 1067 1.30 +026 cloudy, odor 
1650 6 17.3 6.72 1066 1.50 -001 
1656 8 17.3 6.72 1066 1.50 -004 

3/30/95 12.60 1700 SBl!flle 17.3 6.72 1066 1.55 -006 clear, sl. odor 

DM-8 3/29/95 36.0 16.29 1218 0 cloudy, odor 

1226 4 18.1 6.79 2370 0.85 +026 dark color 
1230 8 18.0 7.10 2530 0.60 +013 
1234 10 17.8 7.02 2560 1.00 -054 
1245 12 17.7 7.00 2550 0.95 -059 

3/29/95 16.31 1245 SBl!flle 17.6 7.00 2540 0.95 -064 clear, dark, odor* 

E-3 3/30/95 23.0 8.99 920 0 
930 4 13.6 6.38 482 2.30 +037 cloudy, odor 
935 6 13.7 6.46 533 1.95 +026 
940 8 13.8 6.47 542 2.05 +016 
945 10 13.7 6.48 549 1.90 +015 

3/30/95 9.90 945 SSll'ple 13.7 6.52 546 1.95 +014 clear, odor 

G·1 3/31/95 20.0 11.15 1400 0 
1408 4 14.2 6.70 917 1.95 -035 turbid, dark black, odor 

1412 6 14.2 6.73 917 1. 75 -046 
1424 8 14.2 6.70 947 1.80 -052 

3/31/95 11.41 1425 SSll'ple 14.2 6.71 945 1. 75 -055 clear, no odor 

* Salf'4)le effervesces when added to acid 
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TABLE 2 (continued) 
RHONE-POULENC SEATTLE 
Field Parameters and Purge Data 

Well Purge Spec. Dissol. 
Depth DTII Purge Volune Te!l1). Conduct. Oxygen ORP 

llel l ID Date (feet) (feet) Time (l fters) ( C) pH (llll/cm) (ppn) (mv) Cooments 

Mll-12 3/30/95 19.0 12.07 1440 0 dark color, sheen 
1450 4 16.8 6.82 1266 1.70 -082 strong odor 
1455 6 17.0 6.76 1212 1.65 -070 
1500 8 17.0 6.70 1205 1.75 -070 clear, dark tint 

3/30/95 13.51 1505 sample 16.9 6.66 1198 1.65 -069 odor 

M\1·13 3/30/95 52.0 12.42 1310 0 
1336 10 18.1 7.68 2890 0.75 +007 cloudy, dark color 
1341 12 18.4 7.68 2no 1.30 +006 odor 
1346 14 18.4 7.73 2780 0.65 +20 
1352 16 18.4 7.72 2790 0.60 +17 clear, dark yellow 

3/30/95 1354 sample 18.4 7.75 2800 0.50 +16 odor 

Mll-14 3/31/95 24.0 14.88 1005 0 cloudy, dark color 
1020 6 16.4 6.62 1628 1.50 -082 slight odor 
1025 8 16.6 6.67 1623 1.25 -076 
1030 10 16.7 6.67 1637 1.35 -074 
1035 12 16.7 6.65 1649 1.30 -083 clear, yellow tint 

3/31/95 15.05 1040 sample 16.7 6.67 1645 1.30 ·087 no odor • 

Mii· 15 3/31/95 32.0 13.90 830 0 
845 5 13.7 •• 905 1.15 -020 cloudy, sheen 
852 7 13.6 •• 1040 1.05 ·035 strong odor of toluene 
858 9 13.6 •• 1090 1.00 -038 

3/31/95 14.00 900 sample 13.5 •• 1095 1.15 -042 clear, dark tint, odor 

Mll-16 3/31/95 53.0 14.05 830 0 15.0 11.25 9780 0.35 cloudy, dark color 
848 6 15.0 11.26 9870 0.15 -300 odor 
854 8 15.0 11.30 10920 0.05 -310 
900 10 15.0 11.20 11200 0.05 ·303 clear, dark tint 

3/31/95 15.10 910 sample 15.0 11.24 11190 0.05 ·295 some odor 

• Sample effervesces when added to acid 

•• pH readings not stable 
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TABLE 2 (continued) 
RHONE-POULENC SEATTLE 
Ffeld Parameters and Purge Data 

llell Purge Spec. Of ssol. 

Depth on, Purge Volune •~- Conduct. Oxygen ORP 

\#ell ID Date (feet) (feet) Time (l ftera> ( C) pH (l.111/Cffl) {ppn) <mv> Cooments 

G-3 3/31/95 20.0 12.78 1425 0 ... 
1435 4 15.0 7.05 432 2.60 +002 turdlb, odor 

1441 6 15.0 7.18 430 2.70 +001 

1446 8 14.9 7.20 440 2.70 000 
1452 10 14.8 7.26 451 2.60 -002 

3/31/95 13.51 1455 sanple 14.8 7.25 450 2.55 ·004 cloudy, slight odor 

H-1 3/29/95 55.0 12.48 1645 0 
1700 4 16.4 7.40 2560 0.65 +026 cloudy, yellow 

1708 6 16.4 7.54 2540 1.05 +021 !!light odor 

1717 8 16.3 7.55 2520 0.95 +017 
1726 10 16.3 7.60 2520 0.75 +019 clear, yellow tint 

3/29/95 15.30 1730 sanple 16.3 7.61 2520 0.65 +021 no odor 

H-6 3/29/95 20.0 16.00 1134 0 13.5 7.46 422 2.60 +077 cloudy, dark tint 

1138 1 13.4 7.49 424 2.40 +067 odor 

1143 3 13.4 7.57 439 2.45 +067 

1148 4 13.3 7.56 449 2.45 +059 

3/29/95 16.62 1150 simple 13.3 7.57 451 2.40 +059 clear, yellow, odor 

H-9 3/29/95 19.3 12.43 1310 0 
1328 6 13.4 7.00 6.90 2.60 +031 cloudy, dark, odor 

1334 8 13.4 7.11 6.89 2.75 +025 

1340 10 13.4 7.19 7.13 2.75 +018 

3/29/95 12.91 1340 sanple 13.4 7.20 7.12 2.70 +016 _clear, dark tint, odor 

11-10 3/30/95 20.0 12.48 1230 0 
1310 20 no reading!! taken due to emulsified visible product , odor 

3/30/95 12.92 1315 sanple product In purge water; pH probe 
contaminated 

H·11 3/30/95 20.0 12.8 1358 0 
1408 2 17.3 6.91 3290 0.40 • 122 cloudy, dark color 

1412 .4 17.4 7.09 3370 0.25 ·133 strong odor 

1416 6 17.4 7.04 3420 0.25 ·135 
1420 8 17.4 7.02 3430 0.25 ·136 

3/30/95 12.87 1425 simple 17.2 7.01 3410 0.30 ·136 clear, dark yellow, odor* 

* Simple effervesces when added to actd 
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TABLE 2 (continued) 
RHONE-POOLENC SEATTLE 
Field Parameters and Purge Data 

llell Purge Spec. Dissol. 
Depth DTII Purge Volune T~. Conduct. Oxygen ORP 

llel l ID Date (feet) (feet) Time (liters> ( C) pH Cun/cm) (ppm) (mv) Cooments 

Mll-17 3/31/95 24.0 14.27 940 0 cloudy, dark tint 
946 4 15.0 6.81 2480 0.75 ·055 odor 
953 6 15.0 6.94 2220 0.80 -070 
959 8 14.9 6.98 2305 0.75 -077 

1005 10 14.9 6.98 2340 0.75 ·079 clear, dark color 

3/31/95 14. 73 1010 sarrple 14.9 6.97 2330 0.80 -072 slight odor * 

Mll-18 3/30/95 24.0 14.75 1558 0 
1604 2 16.5 6.89 670 1.10 -020 sheen, dark tint 
1610 4 16.4 6.88 668 1.05 ·026 strong odor 
1616 6 16.4 6.86 662 0.95 ·030 
1622 8 16.4 6.86 666 0.95 -034 clear, dark tint 

3/30/95 14.92 1625 sarrple 16.4 6.87 660 0.90 -035 strong odor 

Hll-19 3/30/95 24.0 11 .85 1515 0 cloudy, dark color 
1535 6 16.2 6.95 567 1.85 -018 odor 
1541 8 16.2 6.82 604 1.95 ·018 
1547 10 16.2 6.73 660 1.85 -022 
1553 12 16.2 6.75 693 1.80 ·023 clear, dark tint 

3/30/95 11.88 1555 sarrple 16.1 6.72 699 1.80 -026 odor 

Mll-20 3/31/95 24.0 13.99 1050 0 
1100 4 14.6 6.74 193 2.80 -054 cloudy, no odor 
1105 6 14.6 6.48 145 2.25 -044 
1110 8 14.6 6.32 137 2.30 -028 
1115 10 14.5 6.28 140 2.40 -032 

3/31/95 14.20 1120 sarrple 14.5 6.31 138 2.35 -030 sl. cloudy, no odor 

* Sarrple effervesces when added to acid 
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TABLE 3 
RHONE-POULENC SEATTLE 
Round 3 Groundwater S~ling 

Volune Purge 
Purge S~le Date Purged Rate Analysis 

Well ID Method Method S~led (liters) (l/min.) Groups 

A-2 RP TB 3/30/95 10 0.38 2,3,4 
A-4 OP TB 3/31/95 10 0.37 4 
A-9 OP TB 3/30/95 6 0.35 1,4 

B·1A BP BP 3/31/95 10 0.33 4 
8·1B BP BP 3/31/95 16 0.43 4 
B-2 BP BP 3/29/95 10 0.4 1,4 
B-4 BP BP 3/31/95 10 0.37 1,4 

B-5 BP BP 3/31/95 10 0.4 1,4,5 
B-6 RP TB 3/31/95 8 0.38 1,2,4,5 
C-1 RP TB 3/30/95 12 0.4 4 

DM·1A BP BP 3/30/95 8 0.4 4 
DM-2A BP BP 3/29/95 8 0.4 1,4,5 
DM-3A BP BP 3/30/95 10 0.33 4 
OM-3B BP BP 3/30/95 10 0.33 3 

DM-4 BP BP 3/29/95 10 0.42 1,4 
OM-5 RP TB 3/29/95 10 0.4 1,4,5 

DM-7 BP BP 3/30/95 8 0.32 1,4,5 
DM-8 BP BP 3/29/95 12 0.44 3,4,5 

E-3 BP BP 3/30/95 10 0.4 4 
G-1 BP BP 3/31/95 8 0.32 4 
G-3 OP TB 3/31/95 10 0.37 1,4,5 

PURGE/SAMPLE METHODS ANALYSIS GROUPS 
BP= Bladder P~ 1 = BTEX 
DP = DI aphragm Plll'p 2 = svoc 
TB= Teflon Baller 3 " voe 
RP = Rediflo P~ 4 = Hexavalent Chromillll and Metals 

5 = General Water Quality Indicators: 
phosphorous, nitrate, nitrite, total kjeldahl nitrogen, 
methane in water, sulfide, TDS, TOC, carbonate/bicarbonate, 
chloride, alkalinity as CaC03, sulfate 
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Purge 
\let I ID Method 

H-1 
H-6 
H-9 

H-10 
H-11 

Mll-12 
Mll-13 
Mll-14 
Mll-15 
Mii· 16 
Mll-17 
Mll-18 
Mll-19 
M\1-20 

PURGE/SAMPLE METHODS 
BP = Bladder Putp 
OP = Diaphragm Putp 
TB= Teflon Baller 
RP= Rediflo Putp 

BP 
OP 
OP 
OP 
OP 
OP 
BP 
OP 
BP 
BP 
BP 
OP 
BP 
BP 

TABLE 3 (continued) 
RHONE-POULENC SEATTLE 
Round 3 Groundwater SB111>l ing 

Volume 
Sa""l e Date Purged 
Method Slll1')led Cl i ters) 

BP 
TB 
TB 
TB 
TB 
TB 
BP 
TB 
BP 
BP 
BP 
TB 
BP 
BP 

ANALYSIS GROUPS 
1 = BTEK 
2 = svoc 
3 = voe 

3/29/95 
3/29/95 
3/29/95 
3/29/95 
3/30/95 
3/30/95 
3/30/95 
3/31/95 
3/31/95 
3/31/95 
3/31/95 
3/30/95 
3/30/95 
3/31/95 

4 = Hexavalent Chromium and Metals 
5 = General \later Quality Indicators: 

10 
4 

10 

16 
8 
8 

16 
12 
9 

10 

10 
8 

12 
10 

Purge 
Rate 

(I/min.) 

0.24 
0.36 
0.33 
0.40 
0.36 
0.40 
0.38 
0.40 
0.32 
0.33 
0.40 
0.36 
0.32 
0.40 

phosphorous, nitrate, nitrite, total kjeldahl nitrogen, 
methane in water, sulfide, TDS, TOC, carbonate, bicarbonate, 
chloride, alkalinity as CaC03, sulfate 

Analysis 
Groups 

1,4 
1,4,5 
1,4,5 
2,3,4 
2,3,4 

1,2,4,5 
1,4,5 
1,4,5 
1,4,5 
1,4,5 
1,4,5 
1,4,5 

1,4 
1,4,5 
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X: 
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n 

COMPANY 

2 

3 

4 

5 

CHAIN-OF-CUSTODY RECORD 

ace lmpoundment •...••... (I) 

rorm 00 
Field Technical Servlc 

Nd, 111 7 4 Bev. 11
~ 

LEGEND FOR 
PRESERVATIVE 

0-NONE 
1-HCL 
2-HNO, 
3-H,SO, 
4. Na,so, .. H,so, 

etment Facility ···•········•··· (T) 1--=±-t-7'-=t--l~++rH~+l-t:::-t-~--------

- REMARKS 

•' l, 

! .,_ • ....,;.,., i1w·i1 ,,tlm!I: ____ _ 
-,·1 <-•· .. ,.. ·.' 
al,:.-;;, • .; .. , .• ;,<.,, lnlacl: ----~ 

' SAMPLER"S SIGNATUR 

r-A1anr r:n rnnv 
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CHAIN-OF-CUSTODY RECORD 
)' 

"'· 

COMPANY 

REMARKS 
~..:.....--""!"""--~~~~~~~~~::.:.:.:;:=:.iiw.i~~~-=-........,;""-,;,. __ -l 

mii:=•-~-~

lntact: .... -""-~--

• .. 

(}:f.-.<-
•' ... :· .. I 

I 

Form 0019 
Field I echnlcal Services 

. Nd. 111 7 4 -rev. 11/91 ;} 

. ,Ii 

, C J~:r:::( • 
:~Mil:·' 

,f;,~ 

ii 
1 

J 

LEGEND FOR 
PRESERVATIVE 

0-NONE 
1-HCL 

" 

/ . 

l 
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jress 

one 

mpled By (PRINT): 

.. / 
mpler Signature ti/. / ate Sampled 

I~ I A,.__ 

. Bill To: 

P.O. II I Billing Reference 

Project Name/ No. 

PRESERVATIVES ANALYSES 
,-~~-~~-~-REQUEST 

)88~0 

CHAIN-OF-CUSTODY RECORD 
Analytlcal Request 

Pace Client No. 

Pace Project Manager 

Pace Project No. 

REMARKS 

---o· r~r,,~e'!!rtT'.::-J~•111mmflllfl''/'1~· ~~!'.""'.:""rnf1f'!T'!l!!fl'n . ·,-~f") >pr•,-'.""7:!r.,.,.f,....,~f"'T"!'..-r.,.,.-.•·T,T·..,,.,-c 

'-i ~ f;ml 'l1!nU'T~ ~~ • 
I 

11·-, · 

2 

3 

4 

5 

6 

7 

. ·~ · 7~r:""·· ~~"" 
• 'C •,~•;:,~_, _.,., ..... -., "!ffl!l!ll9!ill!lml!llll_~~~~'f':"I~:-•• .,,. • ., ... 1,. .. .., ......... , "" T.'·•••n••"-Tl"'f"••r••-

•. ---p. -"i. "'',• Wi\QjiJilqit I . ,. ~-- . : ,-· " .. - : . -. ' 

. ----·-~~ . 'ti' 'I\ ~.f(y,:J~•~ --~,· 
l!AILtRS ' . : . . ACCEPTED BY/ AFFILIATION -

!ditional Comments 

... _ .. -··---- .. ____,,,_.~ 

"-r•T•'T".•.•-· 

4 
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Phone 

Sampled By (PRINT): /) 

/}/ /t:t ll 
Sampler Signature 

~~-M SAMPLE DESCRIPTION TIME MATRIX PACE NO. 

2 

3 

4 

5 

6 

7 

B 

Additional Comments 

4 

BAILERS 

\ 

I I:., .. ; [j· 

Report To: 

Bill To: 

P.O. # I Billing Reference 

~ Pro eel Name / No. 

a: PRESERVATIVES ANALYSES 
~1--~~-~-,..-.---1REQUEST 

~ @ 
z > 
0 a: 
o m 
IL W 
oa:c5c:5 
o ~ (/) z c3 
z ::i -£ :i: > 

CH IN-OF-CUSTODY RECORD 
Analytical Request 

Pac Client No. 

, Pac Project Manager 

Pac Project No. 

REMARKS 

Al0 t~fi~ 
f P, ~ul 

-
{~~ ~\W~,H,!$?¥Ji$i!?MdW 2,W¥jlj ~~i,iiii\!1$Hrf.1~:•;,• j~•~!' ~ .,~. ; 

,-,~-~ JJ!i'<l'l!}i9Ail\ii,,;;'..4Mi.$il4.ji!$¥ 454.:yp.; ~~•~<!!!'ffi!!1lt~"ii~;« r:;'11:',<lj F, 

l'i,~~'!'!l":,;,sltli;#.if.,,.w;;q::;wg:. ,)p&li~"'-"" '"'·~~,~,.....-~-,,.,-~ ., ; , . - '': -~ ~ .. 

"!,;!f>'.i~•-:i}:,,,1.!l\4::f1!W?i&4$&1Wili41~•'lf!ll!i"1~'1>1,""'''',~- . . , riF'l!?•· · ,., 

SEE REVERSE SIDE FOR INSTRUCTIONS 
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CHAIN-OF-CUtiTODY RECORD 
. \ 

COMPANY. 

~ ·. ~ it 
~ t ~ i, tt:eCodM: 

'~ Forn· 
' ,fl' Field T echnlcal Se 

No. :L 11 7 5 cfev:. 

SAMPLER 
OBSERVATIONS 

LEGEND FOR 
PRESERVATIVE 

0-NONE 
1-HCL 
2-HNO, 
3-H,SO, l 

4-Na,sb,; H,so, 

~ 1-=-._,_-........,....._~--➔-..... -.-.....:..---..... _.....,.~~-,.-"f~----1· II •... (W) Outfall ,, .......... {O) 

a: Soll .... ($) Rlver/StreM1 ., •. (Fl) i--~-f---+---1~-+---,-+---t---+--i----t----------

~ ., 2 t; 1-3~--.-.....+---..a-t,'-¥-JL-.IL~~-.........,~~ 

,i 
. -,~ i 5 i 1-~ ............ ~-i,i:;;;. ..... +.....1~-.... .IJI.J....U~:L.,:-+ ..... .;....--+r..e:;....ii::;..i,e~LMchete Collection 13yA , .... (C) l-'~4---+::::._.1--4 ....... 4--1..s,..--J--.J-4--I---------

: D. ' Lllke/Ocean ..... ;.,,:.""·'···"'" '(L) 
. .., 'i, 1---1--+-+---ll----+-~+-'-+-l'-'--+-+---+---1-------'"""'"--

4 

·V 1,w i :.;;;kf1 t1f-~.~.O~te: ·•td Mi; +·»,uh\l.Ttmd· -~-~~ 
-:,.;,:~;;~';!JL' '• Seal/I: . ::.,'. "::'.intact:~----
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CHAIN-OF·CUSTODY RECORD ., .~·. Form 00.lft. 
Field T ecliiji}:al Services 

!"''t "•:, ·. 

' ~- -~ .~ ~ -~::.~.:{ . . : ..... ,. :.:.' · ·,_ · ' ... :,,,. · ·· ::-.. t:;;.:,:.:\4:~r:(lxJi:~,:,:.)·· . ,· ,., .. 
" . ~I,: No.119 5 i 8Rev. 11/91 ,; 

COMPANY 

~ ETC 

~ JOBI 
SOURCE 

CODE 

.Environmental Testing and Certification Corp, 

· SAMPI-I: POll'fT 
START 
TIME 

284 Raritan Center Parkway, • ·.' ,Edison, NJ088tlf 908-225-6700 

FIL T; (YIN) '. 

Source Codes: 

LEGEND FOR 
PRESERVATIVE 

0•NONE 
1·HCL 
2-HNO, 
3-H,SO, 
4-Na,S0,+ H,So, 

+------+---+----------...-t------t------1Well .... (W) Outfall ........ , .... (O) t---,..-¥-,_...-+-.....,,..___.....,.....,.___,~..,..-~-+----------

1-----+---+---'---'-__,_~ff'..._,,-1,-j~"---tff..,..~--'+_,s..,..6-..__.'-ISoll .... (S) River/Stream .... (R) 1--,~-4;.,1---i..==-ii_::==l-..s,_+---l---'-~+--J----------

2 

3 

l------4----I-....L,....l,-l--#■+L::::1-4u./--'-.L--J-.:..J.--f-'--'--a.:..~Bottom Sediment ................. (B) Hi9--+.:;;....+-5Yf-7':7t-+--t--i-+-t--t--,..,---------
Generatlon Point .............. , .. (G) 

4 
Surface lmpoundment , ........ (I) 

'-----4----1---'---'---'--4'll<fUl""--,-1,-j'-'-l.L--f-...:.:c._-1,,-L.,,,..._..C-.1Treatment Facility ................ (T) 1--~-+---1---1,_..;-t-.,._+--1--+---t--+----------

5 
~----l---+-....L-1.-1..-Aqu~...J..li.1'1-.L--t-U.,,-..,.-f-.J-Ju.4~.z..jleachate Collection Sy& ..... (C) l-'~-4-~-1.,..~e-,::~-'--+--J-4'--1---f-------..;;...-"-..,.. 

6 Lake/Ocean ..... , ............. : ... : (LI 

7 

8 

9 

3. 

4. 

Signature 

j,:•:· :~ .•;-,;:'.-1. \ !>5 .•.\:'· ~i- ,-:':•_'.' 
LAEi US!: ON~ y Openi;d By:....,.;...,..:......,......;""""".,......;.+,"'"' 

SHUTTLE# . 

' 
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CHAIN-OF-CUSTOa.JY RECORD 

-1-o ~ P~ An +•cd ., I 

E vironmental Testing and Certification Corp.•· 284 Raritan Center Parkway 

COMPANY 

PROJECT CONTACT /:;/)NM) l1 V 

g ETC SOURCE SAMPLE POINT START DATE START 
::!: JOB fl CODE VY/MM/OD TIME 

Form 0019 
Fib,v rechnical Services 

No.111741°v.
11191 

LEGEND FOR 
PRESERVATIVE 

0•NONE 
1·HCL 
2•HNO, 

· - 3·H,SO, 
• '"' '•?'' .-. Na,so,+ H,so, 

~ Source Codes: 
i..=.l-------'---4------------1-..--.---+------1we11 •... (WJ Outfall , ............ (O) 1-_,..-i,c;.....,.-+-..;,..,.L---.1--~--..<.--,L-+--4-""'--:;,,;;,i:=;.;.;.;.~;.;.;;.--

J.--1--------<µ~-+-..,_..,_..r......r.....L-.L--',,-"--U..--+JL/-....:;.;:;i--'c..:;.,f-.:..~"'-":a....,ison .... (S) River/Stream .... (R) ,-....,_-1--1-+-'---+--l---+--+-+--ll--f----,---,-----"-
2 

................. (B) 1--'--+-L-f---+--_..,_-+---+.--,l----+-_..-----1-----
3 

Generatlon Point ,, ........... , ... (G) 

4 
Surface lmpoundmenl ......... (I) / I 

1-~-----'--'--~--''---''--'--.._'""'"_,__~-1,-&--,1---t---+'------------1Treatment Faclllty , ............... (n ,_ __ 1--+--+---+--+--Y--l--+--+----,.--1------

5 Leachate Collection Sys ..... (C) t-----1--1--i:--'--+.-~.--+-'--+--1-..... --..... -----
6 Lake/Ocean ··•·•··•··"·; ....•...•. (L) { f 

L--1------µ;.._-f-..L...L.-'-.JA:..l:"..U.....IJ,:J:...1--f---+--I+-'~"-=.--, 1-....;.-+--+--+.-"""""l--+-....'H--+--I--+-.... --.....,...,-____ _ 
7 

· CHAIN OF CUSTODY CHRONICLE 
~ . .r .,!f; Shuttle Opened By: (print) __________ _._ ________ Date: ______ , :nme: _______ ..,..,.....,.. 

11,t _ 
•. ,Signature: _______________________ Seal#:_· ___ ~_,· ntact: _______ ..,._.,.. 

1t.~r.r_.-. .. _pc1a•-r~,~~~, > • :Y 
. ~ Na~e: . ''.pi:\ : :· · ·' ~'.;t;';lt~+ _r.:: Signature _____ ..,;,.._..,;,.. __ ...;.__..;.··..;.-';.c;.,..__.,. 

\ ________ ..__Tlme1,,-._--____________ Remarits: ---------------• 

~lleMmattrial1 O,pc!conc:lt\oo lmmlho--
', :;}_:\!; r•I ] 
.Name:_· ~·-.s.·--------------~----Slgnature _______ ...;._ ______ "----..."".,..,._' 

;~J;li( ·. 

iit~i~ll\S: 
~ ' \ 

,J!;,\.•,;_ 

. ~ :h?f~ 

"rw1,-,1,.nr,y 
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I 
I 

ETC 

COMPANY 

CHAIN-OF-CUSTODY RECORD 
I;· 

Environmental Testing and Certification Corp. 

., 

284 Raritan Center Parkway 

en 
0: 

ffi~ 
ID<-: 

• Edison, NJ 08818 

FILT. (YIN) 

.I~.: ~..--------........ ----------~----.----..-------...,..---,--,....j 
\ 115, d z ETC SOURCE 

::i; JOBI CODE SAMPI.E POINT 
BTARTOATE 
YYIMM/00 

. START . 
TIME 

Source Codes: 

908-225-6700 

Form 001' 
Field Technical Service~ 

11 
_ Rev. 11/91 

No.. 9508 

LEGEND FOR 
PRESERVATIVE 

0-NONE 
1-HCL 
2-HNO, 
3-H,so, 
4. Na,so,+ H,so, i 

~ 
~--........ --1'----+------,--....;.---4-T----ii-......,.---IWell .... (W) Outfall .. :'., .. , .. ,. (OJ 1----..,,...+...,._~-+-r'---r'---i-'--,--r-'.-,~-+---'-~---'-----

'-----!.---+---l-1-L~:t.U:.U.-l...lU.....l.1----l~~c,..:i~*~~--ISoll .... (SJ fllver/Slream ., .• (A) 1-+....+...-l-~;;.,-Jf-.-..+-+,;..,.....j-,+-t--f-_;..--r------
2 

3 

+------1---4-.....JL......JL......J1.-1.-1.-1R=4-4---le---....;.:'----1-,J-=,,-,..,_/L.lBottom Sediment .... ; ..... r·• ... (B) l---l---lf-41-.1---+-..... +-+--l--l-.+-,-+---~----....... -
eneratlon Point , ... , ..... :.,,,,; (GJ 

4 
SurfacE1 lmpoundment ., .... , .. (I) 

J_ ____ .J_ __ .)__j_j_j..J..Jl'1~!::!:t:/:.Ot::J..k.~~~i..:..==:.......Jrreatment Fa~Ulty .......... , ..... (T) 1----,..+-+.-+---1--1--+--+-+..-+--....---+------
5 

-1------1---4-.....JL......Ji......11.-1.-t:Uu:JL..4~L-l~~~..1..:+..1[..llll:....:;...c:....iLeachale Collection' Sy~ ., ... (C) 1--=-...-l""""l-4~,--l-.;,,...4-_+..._l---4--4--+-..-----1--,.-....--....... ,....,... 

6 

7 

8 

9 

2. 

3. 

4. 

Shuttle Opened By: (prlntl-----------------~~---Date: --~--~Time:' i". 'i; ·,.; ., (,'i} 
_:'f>" ',J 

Signature: ·._-----...... -------~-------'-----Seal#:~-......,.~.,,.,..._• inia<;i:. : 

1 
Slgn8tur8 -,---,,---,-...,....-·..,.· '."'f...,j_,,!;..,/,.,f""},.;.j:_~(""\:_).,:'r.,.t ... \i,,..t..,.l,.t..,

1t 
Remarks: ,/1,'.:-

I have,_ lheU maltrlall In good -Iron>"' ,t,ovo pllOQQ. 

·.1,. ;,. 

Name: ------------------'-----,....;..., Slgnaiure ~-~-,-:,~~..,,_..,..;..;;,--......,~~ ... 

Signature 1 

. ~; ~(,;_;ii:i,::J) ~:.-:~ .. ~i:~f >:·:,!ti•:i,{~i~- •f. 
lAB USE ONLVOpenocl f!yf.:c.·'.:.,··..,.;./.:..!·~;.;;::·.;,:;'~' ;..:;: ~~~:.,.;.;.~..:. 

SHUTTLE # TEMP. ° C 

,· 
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ENVIRONMENTAL LABORATORIES ( 

c°J/ANY = G ,-Ht }W);e, UC. ,/JA·_ 
PROJECT MANAGE? ;) 

L=L)AJIAI I 
PROJECT NUMBER: '. ·PROJECT NlE¼ Jettiita 

,e')l()J1e Vtli'e#e, 
RECEIVING LAB: CONTACT: 

f-Llt - 'f6o Jsot; 
MID-PACIFIC 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

AA rn-15" ~/1,1/~ ,, llq~ 
tv11,,,- I 0 • I I 

l/ rJq/O 
rY1r11 11 10/D 
MIA)- Jl,f /1)1/i) 

1111W-~n 1120 
·~ ~)->c,/ tirt; 
.. v )--h {J }).-2,~ 

~ ..>c; J2i }5' 
k- I 1l/it; 
r~-3 Jq~c:; 

A -l/ ·~ 
fh-lA /Si{(> 

/'I !h--18 /!;~(, . 
H'i/4' JI 111-,Ht:U tJY: U~fa llMI: 

HECEI I: J tH; 

Jt I tf!";7rP (nl l1~J~ 
i...t.!::!:::!"''.4':..ll~HEU tH; DAit: UME Htvtl 'l:U HY; 

Ht:LIN\.lUltit11:U tJl: PAie IIMI: Ht:IJl:.IVl::D t"UH J,AB U l': 

'MID-PACIFIC 
CHAIN OF CUSTODY 

ANALYSES 

~ ,.... 
NUMBER 

~ ~ t ~ OF 
'§. -::}! 

CONTS. I 

l 
\J I ) 

~ ~ ~ ] 1 l ~ 

½ ~ ~ 
r.J v;) ....._ 

ii lf1 =< I - 3 :3 I 
t-1- ~ 

I 
..- - - -..> 

/) 
.~ J __.,> , 3 I 

!I ~ I - 3 ~ I 
II 3 I ...... :s 3 I 
d ~ I - - ...... -
13 .~ I 7__. ~ ~ I 
;J 3 I - "'.3 3 I 
I I - - - --
II ,:z, I - 3 3- 1 

I I - - - .._J ---
I - I - - - ~ 

I - I -' - - -
I IMI: l:il\l E REM~~: 

~ UJJf res- :::. 
TIME DATE ~ /tzSOf :. 

TIME D/\ll::.. /MIO-PACIFIC ( 416)QO.i--OJ44 
8258 Cl. YOE AVENUE 
MOUNTAIN VIEW, CA 040~ 

I v, 
PAGE_OF_ 

P.O.#: 

REPORT FORMAT/ 
QC REQUIREMENTS: 

DUE DATE: 

.. 

I IL /'/vs 2. - f'o ,,,./ 
2-~0~ / IL- f'/11'.s 



M
onsanto C

om
pany 104(e) R

esponse

M
onsanto 2A

001111

i 

(clill;] a 
<..{ 
\. 

i 
ENVIRONMENTAL LABORATORIES 

COMPANY NJJ:E~ PROJECT MANAGER: 
I? f/O/Jf_ '<:Jd tftu ,,\E.J)W/tJ I.AV 

PROJECT NUMBER: PROJEC~AME: Je~ 
t/lt71e vtnc 

RECEIVING LAB: CZcNTACT: tJ'J fb'O 3:Jb~ 

MID-PACIFIC 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

P/3-03 lJ/;;/q vtJ83o Al1 
-r?J-03 

I A:, ,, -
7 

/"\ /) . -~~ll1 -2;;T: UAlt: TIME Ht\,;tlVE) l::JY: 

1'11/~ /7rf< 
,~.~!..:::':.JUl~HED ll l: It: IIMI. iHtlit:IVcD BY: 

' 
IHl:LINI..IUl::;HtU IH: DAit: TIME RECEIVED t-UH W\l:i IH: 

'MID-PACIFIC 
CHAIN OF CUSTODY 

ANALYSE\ 
J ('\ 

NUMBER f i 
'-:> 

OF ~ 
CONTS. i 1 

v 

1 ~ 
~ ~ 1 

IZ.. a I 7. ,:1, 3 
~ :s - - - -

TIME DATE REMAHK~: 

TIME DArE 

IIMt DATE. /MIO-PACIFIC 

8268 Cl.YOE AVENUE 
MOUNTAIN VIEW, CA 04043 

// 1/ PAGE_OF __ 

P.O.#: 

REPORT FORMAT/ 

'1 
QC REQUIREMENTS: 

1 
Gj 

DUE DATE: 

I 
--

,. 

(41~~™ 
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(w1iJ 
ENVIRONMENTAL LABORATORIES 

COMPANYtAME: PROJECT MANAGER: 
R~one ul-evie, . ~DW1tJ LnJ 

PROJECT NUMBER: PROJECT NAME: ,& f?a,q-
tibnt iu/1-11~ Se; 

RECEIVING LAB: CONTACT: 
~tf g-(,o 3505" 

MID-PACIFIC 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

Mw-1S- Rh, fq~ ~()i') tl11. 
fll1ld --/h · 

• I I 
A1/0 

I 

1

M/JI- /1 /TJ/0 
m/AJ ..... IL/ /Jt/J 
MW- 21) Jt'ZrJ 

A~l/ l1Ti:: 
Pi ,_6 /J.3~ 
fl,:.-<;" J3J~ 
r-·-1 !tile: 
k-.~ }l/9-;' 

A-.l/ /{;o:J 
. p, .. .f A J.t;l/{) 
;,S~./fs JS-GD -

q~~ .. m-1r= JJ;;; ;;~ Ht:.litlVt. J tH: 

l~ !!::~:-:UUISHED tSY: UAII: llMt:; HE(;EIVED tH: 

Ht:LINYUl~Hl::U UY: DAIi: IIME At:lit:IVl::U t-UH l,:AB l:H; 

·- ,. .. 

'MID-PACIFIC 
CHAIN OF CUSTODY 

ANALYSES 

NUMBER l OF 
CONTS. ~ 

{ 
I l 

TIME DAit:. REMI\RK~: 

TIME "DKTE 

liMt: DAIE. /MIO-PACIFIC 

!!268 CL YOE AVENUE 
MOUNTAIN VIEW, CA 94043 

PAGE/ OF V --
P.O.f; 

REPORT FORMAT/ 

QC REQUIREMENTS: 

DUE DATE: 

. 

(416)oe+-ol44 

------- ,-
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ENVIRONMENTAL LABORATORIES 

' 
COMPANY N'/tE½ PROJECT MANAGER: 
~ 'Q7/WG E/JNl/J l1V 

PROJECT NUMBER: ' PROJEC/bME: ,.Y~ £/Mllf_ lu,,c., 
RECEIVING LAB: CONTACT: . 

6o1 f{;,O 'sJuS-
MID-PACIFIC 

rvvv--, 
'MID-PACIFIC 

CHAIN Of CUSTODY 

ANALYSES 

NUMBER 

OF 
CONTS. ~ 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE ~ 
t:"t->D3 3/J! IJY3D Att r I ., I 

/) /1 
~~- -~ .. Jllll!. :,./4E TIME R1::vi::1vt:.J 1:n: TIMI: [IATE [JLI A ■ J'U" • ,.,_ ___ - . ·- .. ,, ....... 

!/, Iv'- ~ I tf')' /J?P 
1H!:;!..~"' 1.iOl~Hl::.U tH: DAIi: IIMI::. Hc(.;tl 'tU tiY: IIMt DAIi:. 

,Ht:LINUUISHED tH: DAIE llME lt1t:\Jt:lvt:U t-UH \.AB tJY; TIME DAit:. /MIO-PACIFIC 

e2W Cl. YOE AVENUE 
MOUNTAIN VIEW, CA ~o~ 

~~' 
PAGE __ OF __ 

P.O.#: 

REPORT FORMAT/ 
QC REQUIREMENTS: 

DUE DATE: 

.. 

(416)~1« 
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, - Ii 

ttttttC± ~ 
ENVIRONMENTAL LABORATORIES 1 

COMPANY= RJwne_ ~ 
PR041T MANAGER,: 

Uhrv l1 I) 
PROJECT NUMBER: ··Pr!J:T~~ 
RECEIVING LAB: CONTACT: 

WY-' xbO 530(' 
MID-PACIFIC 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

MIJJ~!~ ;J~, ,~ v- til{'f) (i ;J 
. 

M!J.J- / h . ( ' , ?JQ/D I 

ll1/AJ- /"7 /1}10 
/v1tv- /l/ ll)l/0 

l1AIJ.J- 7D //Z-0 
uP,--l/ lz,c 
. ~-C. IZ"SC' 

A--.~ }t,/( 

f-r-1 f t/z,r{ 
6-3 fl(~ 
A--t/ 15"rJL 
fli_.)/J. JS7/v 
/3-//i e,'7 /~[,, .,.-, 

R=~-[!f n(;~~: DAt:. IIMt: HtCtl'Vt:.J t,y; 

3/-g 9St11P 
:=-:·-:..:~1.;,'1t:U BY; llJl\lt: II It: Hl::.\.,t:lv't:U t,y; 

IAELINl.lUl::iHtLJ UY: IJAlt: UMI: HECElvt:U t-UH IJ\B 1:JY: 

5 >vi~' f\ 

'MID-PACIFIC 
CHAIN OF CUSTODY 

ANALYSES 

NUMBER 

l OF 
CONTS. 

t 
~ 

'/ 1 
I I 
I I 

I 7 

I ,, 
I ' ) I 
I J 
I I 
J I 
I } 

7 '; 
I I 

TIME [All:: Hl:M I\RK~ ,: 

IIME DAit: 

TIMI: DAie /MIO-PACIFIC 

1126801.YDEAVENUI! 
MOUNTAIN VIEW, CA 9-4043 

PAGe_l_oF}::::. 

P.O.f: 

REPORT FORMAT/ 
QC RE<:)UIREMENTS: 

DUE DATE: 

,. 

(4l5)~8-4i 
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/~ 
C( 
~ 

5-'~~ 
'MID-PACIFIC 

CHAIN OF CUSTODY 
ENVIRONMENTAL LABORATORIES j 

cor~Nt;JJc, 
PR°t,CT rANAGER: ANALYSES 
f iYl 11} 

PROJECT NUMBER: ~~T ~t-k~ NUMBER ,1 
I 

OF 1~1 RECEIVING LAB: CONTACT: SJ ~ CONTS. 
loo~ f&O v 

MID-PACIFIC ~ SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

pf),__,/] 3 13/M/~ /)~ lu I 1 
.I I I 

/', 

n I . 
Hl:L IL~ ,:;BY: 11;;;; ~'j; AECEIVt:J HY: TIME [ ATE RC::I. llrJI.L . -·· .... . 

, ... _ --·-··-.11:SY: I.JAIi. IIMI: Ht;l.,l:IVt:U BY; llME OA'JE 

IHELINI..IUl~Ht:U UY: DAit; IIME IHcl.,f::IVtU rUR ~B SY: TIME DATE. /MIO-PACIFIC 

e258 CLYDE AVENUE 
MOUNTAIN VIEW, CA 94043 

-----------

PAGE r;J-ojc_ 

P.O.#: 

REPORT FORMAT/ 

QC RE(;lUIREMENTS: 

DUE DATE: 

,. 

(415)~1-« 



M
onsanto C

om
pany 104(e) R

esponse

M
onsanto 2A

001116

~;;a 
- )) 

. . , , ... 
. ' 

'· <.. ~.{ 
ENVIRONMENTAL LABORATORIES 

Cr!tJ:Ai&lr PROJECT MANAGER:· 

rsJtA1 ,~ IA'u 
PROJECT NUMBER: · PROJECT NAME: 

RECEIVING LAB: CONTACT: 

MID-PACIFIC 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

l"'l W -/ 5?' P 1-1 i tJ/l/'15 7:)CJ? /,,,{,i,{/;, 
1\/\ W ~IR tP If 2. "-l/i/15 -12 Iii I A~ .,/J , , 

I <zi- •ur: U¼.t: TIME Rt:~tlVE) liY: 

~z 'l)/,}&) 

i v-7:.m:it1t:U UT; IJAll: IIMI: Hl:(.;tlV'l:D tH: 

IRELINQUl~Ht:U ey; DAit: llME ,REGElv'ED tUH l-AB 1:il; 

'MID-PACIFIC 
CHAIN OF CUSTODY 

ANALYSES 

NUMBER 

i ~ '-. 
OF ~ CONTS. 

"-~ ' 

~ ~ 
'L X K 
2- Y- '/-

' 

IIME C1Alt I 11.-"J " ■ JI.I • I-••• ,,11 • 

llME lJA'lE 

TiME DAIE. /MIO-PACIFIC 
8258 CLYDE AVENUE 
MOUNTAIN VIEW, CA IJ.40Q 

PAGE_j_Of.-

P.O.#: 

REPORT FORMAT/ 

QC REQUIREMENTS: 

DUE DATE: 

,. 

(416)~8-« 
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ENVIRONMENTAL LABORATORIES 

CRKANY NArt;: l 
l,1}1_L - O JJ,,,,c_ hi' 

PROJECJ MA~AGE~: · 
f3 w,n l-1<.J · 

PROJECT NUMBER: ' ',' PROJECT NAME:l/4 
~t:1ffk '41« 

RECEIVIN~B: h 
Cul Sr1v--f 

CONTACT: C . . 
Y21l'J 

MID-PACIFIC 

SAMPLE ID D~TE TIME MATRIX RECEIPT DATE 

/,/-/() l/Jllfl lf/1/?s- I ()f/1) leit1tJ 
M vJ-1 i /_J1J/lfL lf/t/f5 /030 L ,~,",'J 
1ANR qf,Jq, ({/It} 

/ 
w1'JC'{.. 

w,n" alMK.. ~kkrr 1n1.f) !.AJ/41? 
I I 

/ -,:.~-· '"Wi: ur: -~1k 11Mt 
HE.CE.IVt: J 1:JY! 

{ 
>t9 -1/ ' -, <./ii f S- //0() 
r-;~!~/Ht:u tH: DAI t: IIMI:: IHct;tl '1:U BY: 

IHl::LINUUl:;jHl::U tH: IJAlt; llMc HECEIVt:U t-UH LAB 8:Sl: 

'MID-PACIFIC 
CHAIN OF CUSTODY 

ANALYSES P.O.#: 

NUMBER ~,~ REPORT FORMAT/ 
~ 

OF ~ QC REQUIREMENTS: 
CONTS. 

'-,. ~ 
.,,_ ~ ~t 

~ ,~ 
~-~ ~ € \( DUE DATE: 

j ~ ,k 

"- y 
i )< 
,f \; 

7 . 

Tl E. llATE. 
REM~=..- L-V4/'L .5't/-ec-;7./ Ot: 1~ M/lr:~c.!, 
11J1~ oil~ 1/t>ml vi~/ I l}-eef-t' A(lu.aA 0-1~ 

TIME DAIi: €l}C ~SQd, /}/~ ~ 4.ocvJ1J.1r1U' ('c,49 I/ 
~ m/tir,qf<,;_,.. on "l!!.-11e?<c/2 01 /,, 

llME DATE. /MID-PACIFIC (◄ 16)~1-4i 
11258 Cl. YOE AVENUE 
MOUNT AIH VIEW, CA 0-4043 
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ENVIRONMENTAL LABORATORIES ' 

c(Zf(;~~~c l11c.. 
PROJECT MAlAGER: 

E?clw7n iv 
PROJECT NUMBER: , ?ROJECTrM~ 

S.e47'7t · cv(7 
RECEIVING LAB: CONTACT: 

MID-PACIFIC 

SAMPLE ID DATE TIME MATRIX RECEIPT DATE 

f<PSt3 I ,hs }/10 Sot'/ 
12 PsA t • I' 

111'1"1-

r2f~B 3 I /1./'"-"5 
le fsB lf . , J/<;7 'JY 

\r . 

-

~ / /7 -

~~,7~;;: RECt:IVt:1 J t:H: 

c t:7PJJ11::U tH: DAit: llME Ht:(.;l::IVt.U tH: 

1•~~-·f,·..:~.m:ilit:U ,n: UAtt: llMI:: iHl::\;l::IVt:IJ t-UH LAB BY; 

1 ·MID-PACIFIC 
CHAIN OF CUSTODY 

PAGE_OF_ 

ANALYSES P.O.I: 

I:"\ 

NUMBER 

~ 
REPORT FORMAT/ 

OF QC RE(;lUIREMENTS: 
CONTS. r,.. 

J 
f'= DUE DATE: 

./. I J? - ;;;<1 I( J.. ... ~ 
7 /'?;- ;J'I (( -

h-, (:' -1r-<7-9tr ks 

\ I 
,-

IR"-_:)_{;'( /.x.. (' 
~ ~ 

,. 

JIME IMlE 
REMAFOO: ;ZsJ7J ~ Fclw,~ Uu 

!?~ TIME DAit: "/7'1 6't>X C.A) 7 ,S?)O 
C vq,,, h,1'( )) J 

1 
() 8' SI), 

IIMI:: OAIE. n.110-PACIFIC I 4 t 5)QOHJ.« 
11258 Cl. YOE AVENUI; 
MOUNTAIN VIEW, CA D-40~ 
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Attachment 2 

~-~ 
pr 9 a I( Of' n roun w er mpin91 

Rhone-Poulenc Sw\Ue Faclli1y ; 
Sam rn M rti r. Roo d 3 G d at sa Ii 

Anaiyte 

Gerlelal Water Quality' 

' Chromium and BiorogicaB Activit/ 
WelJ BTEX SVOCs VOC.s andMmrs Indicators Comments 

DM-tA X chromium above SWS 
DM-2A X X X near Co!uene area, beryllium rutd ctvomum above MCL In Round 1 
1Jf\t-3A --- X chromium above SWS 
DM~B X . ' acetone detet;ted In Round t 
DM-4 X X near lo!ueme atea, chromium above SWS 
DM-5 X X X near (o!vene area, bervlflum amJ cnromlum above MCL in Round 1 
DM-7 X X X near toluene area. chromium above SWS 
DM-8 X X X near toruene area. beiyln001 and dlromlum above MCI. in Aoull!J r, J)hencl deleded rn 

Round 1 
MW-12 X X X X i11 (oluene area, SVOCs detected lo Round f, chromium above SWS 
MW-13 X X sampled onoa Round 2 well). in loTuene area. dlrornium above SWS 
MW-14 X X X sampled orioe Aoumt 2 well • in toluene area, ctiromium aoove SWS 
MW-15 X X X samoreci once Roll1ll1 2 well , rn loluone area chromlum above SWS 
MW-16 X X SB/1lPled ooce Aoulld2wefl In toluene area, chromium allove SWS 
MW-17 X X X samoled onoe Rourl<i2 well , in toluene area. dlromium above sws 
MW-18 X X sampred onoe Round2well • In toluene a,ea, dlromium above SWS 
MW-19 X X sampred ooce RolJllCJ 2 well , in to!uenG area, chromium above SWS 
MW-20 X X X samoletf once Aound2well • lnColuene area, chromium allove SWS 
A2 X X X 1, 1-d'khroroethane and bislchloroelfwf~the1 detected in ~ound 1, chrumlwn above SWS 
A4 X chromium abova SWS 
A9 X K near toluene a.tea, dlromium above SWS 
B1A X chromlwn above SWS 
81B X dl<omium above SWS 
B2 X x· rniar foluen<1 area, chromium above SWS 
84 )( K near toluene 1uva, chromivm above SWS 
B5 X X X near toluene area, Cflromium above SWS 
86 X X X X near toluene area, SVOCs detected In Ro1111d 1, chromium above SWS 
Ct X chromium above SWS 
E3 X antrmonv above MCL in Round 2, ctiromium above SWS 
G1 X chromium above SWS 
G3 X X .K near tolirone area, chromium above SWS 
HI X )( in lofuene area, cilromium above SWS 
HIO X X X in toluene ama. SVOCs and BTE}( allove MCls. 2-butanone d~ected in Round 1. 

chromium above SWS 
H11 X X X in !olL1ene area, SVOCs, voes, and BTEX above MCLs, other voes detected In Round 1, 

chromium above SWS 
r--16 X X X nero- toruene area. chromium abwe SWS 
H9 X X X near toluene area, chtmnium above SWS 

' Gener:,! watllf quar,ty lndicat~ lndudo 50<fwn, pohs$1um, magmisium.,. caldum, ~it. t:hl~, alkalltiify as Ce.CO,,. ca~a!~, 104al di~ ,ollds, ,net 
lotal organil: casbo,,, 

2 Biol~ieal ~MIV lncl"elllorl inducl• ~rus, nlrate, nllibe, !xJ!ld fGl,ldddflftrogsr,, 1n&1h'"""' fn water, dise~ aq,geo (IIB!clpa,arne(eij • ..,,t ~ pole!l!ill 

(!l<ldPQrameter). 5111+1 i ~ -· · 

D 
I-' 

-
C 

.LI 
~ 

I\.J 
l,J 

... 
\1) 

C', 
C 

~ 

--:i 

b. 
l,J 
'1] 
:l'. 

lb t 
WC 
w ~ 

C 

1J f, 
(S) 
UJ 
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Anaivie 

Chromium 
Welf BTEX SVOCs voes and tle'lals 

DM-lA X 
DNJ•2A X X 
Of\l..JA J( 

DM-38 X 
DM-4 X X 
DM-5 X X 
DM-7 X X 
DU.a X X 

MW-12 X X X 
MW-1J X X 
MW-14 X ~ X 
MW-15 X X 
MW-ts X X 
MW-17 X X 
MW-18 X X 
MW-19 X X 
MW-20 X )( 

A2 X X X 
A4 X 
A9 X X 
B1A X 
818 X 
82 X X 
84 )( X 
65 X X 
66 X X X 
Ct X 
E3 X 
Gt X 
G3 X X 
HI X X 
HIO X X X 

HJ1 X X X 

H6 X X 
H9 X X 

AHac:iunent 2 
Sampfing Mafrhc toe' Round 3 Groundwater sampling 

Rhone-Pot.1Jenc Seilttle Facility 

General Water Qualily1 

and Bfoklgica.D Activity2 
fndlcators Comments 

chromKim above SWS 
X near hl!ueoe area, bervlrlum amt dvomium above MCL In Round 1 

chromium above SWS 
acetone detected lo Roood , 
near lotuene a,ea, chromium above SWS 

X near (oluene area, berylflum and chromium above MCL in Round 1 
)( near toluene area. chromium above SWS 
X near toruene area, bel)'lnun and dlromlum atlove MCL io Aoun!J I, phenol detected rn 

Round 1 
X in tooiene area, SVOCs detected In Round 1, chromium above SWS 

isamo!ed onoe Round2 weiJ in loTuene area. dlromium above SWS 
X samoled onoe 1 Round2well , in toluene area. chromium aoove 6WS 
)( samoreci onre Rcunct 2 Vfl!il , rn tolue~ area chromium above SWS 

samDled (!llCe 1 Aoulld2well In toluene area, chromium allow SWS 
X samoled onoe Round2well 1, in toluene area dlrcmfum above SWS 

samrired once {Round 2 we!ll. In toluene area, cllromium above SWS 
s.impred ooce RoUO(J 2 wem, in toluef'N) are.a ctlrornltJrn BbOYe SWS 

X samnJelf once (Round 2 well • In Coluene area, chromium all<M3 SWS 
1. 1-dichroroeth3fl& and o~ch._. thet detected In F!ourrd 1. ch!Ofl'Num above SWS 
chromium abOVll SWS 
near toluene area, dlromiUm aboY8 sws 
chcomlwn above SWS 
ttl<omium above SWS 
mar !olll'8M area. chl'OJ111um abOVe SWS 
near toruene 11111&, d\rom;Jm above SWS 

X near tolu~e area, chromium aboV9 SWS 
X near toluene area, SVOCs detected Ill Round 1, ctwomlum above SWS 

chromitlm above SWS 
antrmonv aoove MCL in Round 2, chromium above SWS 
chromium above SWS 

X near toJmme area, chromium above SWS 
in toluene area, ci1romium at>ove SWS 
in toluene ama. SVOCs ancl BTEX allove MCLs, 2-butanone de«ecled In Round 1. 
chromium above SWS 
il'ltoluene area, SVOCs, voes, and BTEXabo11e MCls, otru,rVOCs detected In Rourld 1, 
chromium above SWS 

X neartoruene area, chromium ab<We SWS 
X near toluene area, dloimium above SWS 

' General walllf qvarrty indicalors lndudll uidium. pot&sslurn, m3911111Slum, caJdum, suhl&, chi~. all<alinfty as Ce.CO.,, ea~at~, 104al dlNlCMld ,olfds, ~incl 

total Of9Mii: cartloo. , 
J Bjolc,gical ac:rrlt)' Im:roeato11 indude phosph<)11.1s, nlrate, nilril9, toW ,.ldatil 11~rogan. 1rn1tfiane in water, dlseol.ild o;xyr,eo (llaldpa,arnf(er), IIIIClntdoll p,ctentlal 

{l"rddp.-irameter), 5vl~t J .:. 
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Appendix III 
FIELD PARAMETER SOP's 
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STANDARD OPERATING PROCEDURE 
FOR 

CALIBRATION OF FIELD THERMOl¼ETERS 

1.0 Scope and Application 

1.1 It is essential that all field thermometers utilized in environmental 
measurements are properly calibrated prior to use and annually thereafter. 
The following procedure is to be utilized in cahbration of all thermometers. 

1.2 Field thermometers are cahbrated upon initial use and (at minimum) once per 
year against a NBS certified thermometer near the temperature that the 
thermometer is actually used (ie., refrigerator thermometers at 4 degrees C, 
total solids at 103 degrees C). Field thermometers cahbrated at 6 degrees C 
and 20 degrees C. 

2.0 Apparatus and Materials 

2.1 NBS Certified Thermometer (Caution - very expensive) 

2.2 Thermometers to be calibrated should be total immersion type, organic liquid 
(not mercury) with a temperature range suitable for the measurement 
application. Thermometers should have 1-degree increments unless greater 
accuracy is required by the specific methodology or process. 

2.3 Tags to be utilized for labelling thermometers ( available from Network QA 
if desired). 
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3.0 Calibration Procedure 

3.1 Low Temperature Applications - Refrigerators (4 degrees C.) 
- Field ( 6 degrees C.) 

3.1.1 A volume of water @ 500 ml is placed in a refrigerator and allowed to 
reach constant temperature (near 4 degrees C.). As an alternative, ice 
water can be utilized (near O degrees C.). 

3.1.2 Once the temperature of the water has stabilized, the NBS thermometer 
and the thermometer to be cahbrated are placed in the water. The 
cahbration takes place inside a refrigerator rather than on a lab bench 
to simulate actual in-use conditions as much as possible. 

3.1.3 Thermometers must be allowed to stabilize for 5 minutes and then 
temperature reading are compared and recorded in the thermometer 
cahbration log (table 1). 

3.1.4 See following sections for documentation requirements. 

3.2 Ambient Temperature Applications - Environmental Samples 

3.2.1 A volume of water @ 500 ml is placed on a lab bench and allowed to 
reach constant temperature (near 20 degrees C.). 

3.2.2 The NBS thermometer and the thermometer to be cahbrated are 
suspended in the water. The thermometers are not to touch the 
bottom of the container since inaccurate temperatures will be recorded 
and the NBS thermometer may be damaged. 

3.2.3 The thermometers are allowed to stabilize for 5 minutes and then 
temperature readings are compared and recorded in the thermometer 
calibration log (Table 1 ). 

3.2.4 See following sections for documentation requirements. 

3.3 Documentation of Calibration 

3.3.1 Table 1 presents information which must be contained in the 
thermometer cahbration logbook as follows: 

a Number assigned to thermometer being cahbrated. 
b. Date of calibration. 
c. Identification # of NBS certified thermometer. 
d. Actual reading obtained with the NBS thermometer. 
e. Actual reading obtained with thermometer undergoing 
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calibration. 
f. Temperature correction if required (used only if temperatures 

do not agree). It is strongly advised that thermometers whose 
temperature does not agree with the NBS not be utilized. If 
they must be used, the temperature correction indicates the 
degrees C to be added or subtracted from the reading. 

g. Signature of analyst performing the cahbration. 
h. Intended use or placement of the thermometer. 

3.4 Labelling of Thermometer 

3.4.1 Once the thermometer has been cahbrated, it is labelled with the 
following information. A paper tag affixed to a string is useful for this 
purpose. Tags are available from Network QA if desired. 

a. Thermometer number 
b. Calibration date 
c. Calibration temperature 
d Temperature correction 
e. Analyst signature 

3.42 Once the cahbration, documentation and labelling has been performed, 
the thermometer is placed in service. 

If the thermometer is for cold temperature application (refrigerator: 
4 degrees C), it is placed in water. A volatile vial with the 
thermometer placed through the septum is useful for this purpose. 
The water is used to provide a stable temperature during daily 
measurement. 

In very low temperature applications (freezers: normally -20 degrees 
C), the thermometer is immersed in sand. Using a volatile vial as 
descnbed above is also useful for this purpose. 

In high temperature applications, the thermometer is placed into the 
appropriate oven emersed in sand which is utilized to provide a stable 
temperature during daily measurement. If oven design allows, the 
thermometer may be partially located outside the oven for easier 
temperature measurement provided it is immersed in sand. 
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4.0 Required Format of Thermometer Cahbration Logbook 

Ther. 
Number 

Table 1 
Thermometer Cahbration Record 

NBS Temp. Readini 
Cal. Ther. 
Date Number New NBS 

Temp. 
Corr. 

Designated 
Signature Use 
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~, .. DETERMINATION OF pH IN AQUEOUS SAMPLES 

t 
1.0 . .,Scope and Application 

20 

3.0 

1.10 This method is applicable tp drinking, surface, ground and saline waters, 
domestic and industrial wastes. 

1.11 This method is adapted from Method 150.1 EPA 600-4-020 "Methods for 
Chemical Analysis of Water and Wastes", and Method 9040 EPA SW-864 1986 
"Test Methods for Evaluating Solid Waste". 

Method Summary 

210 The pH of the sample is measured electrometrically using an YSI 3500 pH 
meter equippetj. with a gel-filled glass combination electrode. 

Interferences 

3.10 Coatings of oily or particulate materials can impair electrode response. 
Remove films by gently cleaning the electrode with alconox soap solution and 
rinsing thoroughly with deionized water. If the electrode response is 
insufficient, then clean with (1 +9) hydrochloric acid solution and re-calibrate. 

3.11 Temperarure effects can be controlled by bringing the temperature of the 
samples to within + /- 2.0 C of the certified buffer solutions used for 
cahbration. 

4.0 Apparatus 

4.10 YSI Model 3500 pH meter 

4.2 Orion glass or gel-filled combination electrode 

4.3 YSI Thermistor 3510 ATC probe 

5.0 Reage:µts 

5.10 Certified secondary standard buffer solutions, pH 7.00, pH 4.00, pH 10.00 
( commercially available). 

5.11 Laboratory de-ionized water 
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t 

I 
6.0 ' Calibration Procedures 

6.01 · General Instructions 

'-

Each pH probe shall be cleaned after each use period and cahbrated prior to usage 
using ·two (2) pH buffer standards which bracket the value to be measured. Buffer 
aliquots shall not be used more than once; buffer solutions shall be dated at the time 
of initial use. 

YSI 3500 Calibration 

6.10 Before connecting the pH electrode, zero the electronics with the shorting cap 
attached to the pH j~ turn on the instrument, set the pH function switch 
to pH ATC. 

6.11 Adjust the CAL control to indicate 7.00 +/-0.01 on the display. Then 
disconnect the shorting cap and connect it to the MV input jack. 

6.12 Rinse the pH probe and temperature probe with pH 7.00 buffer. Connect the 
pH probe to the pH input j~ the temperature probe to the temperature 
input jack and a second temperature probe to the pH ATC jack. Manual 
temperature is not necessary. 

6.13 The pH meter will be fully cahbrated using a "two-point cahbration" (pH 7.00, 
pH 4.00) before each analytical run. ( o~ ?\.\ 7.00 ~ flµ. \D,o o 
\.!;. fnt. Sa...l"f'. ?\"'-- \ 1e.s.. lh ~a:t 'f"'O..,i\j-<., .) 

6.14 Dispense approximately 20-50 mls of each o the following certified buffer 
solutions: (pH 7.00, pH 4.00) into two separate clean disposable polyethylene 
beakers. (Note: Temperature of the two buffers should not differ by more 
than +/- 0.01 degree C.) 

6.15 Enter the manufacturer and the lot number of each solution on the "QC 
Data" section of the analysis book. Include all required information. 

6.16 Measure the temperature of the pH 7.00 buffer solution and record the 
temperature (degrees C). The buffer should be near sample temperature+/-
2.0 degrees C. 

6.17 Inspect the glass electrode. The "breather hole" must be open and free of 
accumulated salts. Check the inner body of the electrode. It must be free of 
accumulated salts. The internal filling solution level should be 1/2 inch below 
the breather opening. If the electrode contains salts, rinse the inner body 
thoroughly with deionized water. Rinse three (3) times with "internal filling 
solution" and .refill the electrode. Allow to stabilize and re-cahbrate. 

6.18 Immerse the electrode and temperature probe into pH 7.00 buffer. Record 

- r ·, 

,. 
t_ 

/ 

( 
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I 

the value obtained. Adjust the "cahbrate knob" to obtain the certified pH 
value (given by the manufacturer at the temperature measured). Record the 
value. Rinse the electrode and temperature probe thoroughly with deionized 
water. 

6.19 Immerse the electrode and temperature probe into pH 4.00 buffer solution. 
c Record the value obtained. Adjust the "slope knob" to obtain the certified pH 

value specified by the manufacturer at the temperature measured. Record the . 
value. Rinse the electrode thoroughly. 

"J 
I .. , 

. i 

6.20 Record the "new setting" of the temperature dial required to obtain the pH 
4.00 cahbration in degrees C. 

., 6.21 Read the 7.00 and 4.00 buffers again. The values should be within O.OS units 
of the buffer solution value. 

6.22 Immerse the electrode into the pH 10.00 buffer solution, mix, allow the meter 
to stabilize and record the value obtained. The value should be 10.00 +/ 0.2 
pH units. 

Sample Analysis Procedure 

7.11 Record sample temperature. 

7.12 Dispense the samples into clean, disposable polyethylene beakers. Set the 
mode to ATC (Automatic Temperature Compensation). Analyze and record 
the pH and temperature of each sample. Use a TFE spinbar to gently mix the 
sample. Analyze sample( s) in duplicate or quadruplicate as required. 

7.13 Rinse the electrode thoroughly with deionized water and blot dry between 
each sample. 
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8.0 Quality Control 

8.11 Document the date, time, buffer lot number and the values obtained. If the 
difference between the expected value of the pH 7.00 check standard and the 
value measured is >0.20 pH units, re-cahbrate the meter as per section 6.0 of 
this method. 

8.12 All samples shall be analyzed in quadruplicate at a minimum. 

8.13 Dispose of all buffers after expiration date. 

9.0 Format for Calibration· Logbook 

Date________ - Site _________ _ 

Analysist ------

pH7.0 

pH4.0 

pH 10.0 

Buffer 
value 

pH7.0 

pH4.0 

pH 10.0 

-·Buffer Lot # · 

Tempera
ture 

Meier Model/Make ____ _ 

Date Recieved 

Cahbration Data 

1st check/ 
time 

2nd check/ 
time 

E;miration Date 

3rd check/ 
time 

( 

\_ 
----
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t Dissolved Oxygen 

1.0 Scope and application 

1.1 This method is applicable to most wastewaters, surface waters, ground and 
saline waters. 

1.2 The Dissolved Oxygen (DO) Probe technique gives comparable results on all 
sample types and is an excellent method in polluted and highly colored waters 
as well as strong waste effluents. 

2.0 Method Summary 

2.1 The probes use Oark-type membrane-covered polarographic sensors with built 
in thermistors for temperature measurement and compensation. A thin 
permeable membrane stretched over the sensor isolates the sensor elements 
from the environment and allows oxygen and certain other gases to enter. 

2.2 A polarizing voltage is applied across the sensor, oxygen that has passed 
through the membrane reacts at the cathode, causing a current to flow. 

2.3 The membrane passes oxygen at a rate proportional to the pressure difference 
across it. Since oxygen is rapidly consumed at the cathode, it can be assumed 
that the oxygen pressure inside the membrane is zero. Hence, the force 
causing the oxygen to diffuse through the membrane is proportional to the 
absolute pressure of oxygen outside the membrane. If the oxygen pressure 
increases, more oxygen diffuses through the membrane and more current flows 
through the sensor. A lower pressure results in less current. 

3.0 Interferences 

3.1 This method is not subjected to the serious errors of other methods caused by 
interferences such as oxidizing, reducing agents, nitrate ion, ferrous 4-on and 
organic matter. The sensing element is protected by an oxygen-permeable 
plastic membrane which serves as a diffusion barrier against impurities. 

3.2 H2S S02, Halogens, Neon, Nitrous Oxide and CO are interfering gases. If 
you suspect erroneous readings, it may be necessary to determine if these are 
the cause. 

4.0 Apparatus 
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4.t 
'i 

4.2 

4.3 

4.4 

4.5 

YSI Model 57 Dissolved Oxygen Meter 

YSI 5740-50 50' oxygen temperature probe 

YSI 5791A submersible stirrer 

YSI 5775 Membrane Kit 

BOD bottle 

5.0 Reagents 

• 5.1 Deionized water 

5.2 YSI Oxygen Probe Solution (5.25 gm KO and 1/16 ml Kodak Photo-flo 
solution per 30 ml bottle) 

5.3 Sodium Sulfite (Na2S03) granular solid 

5.4 Cobalt Chloride (Co02) granular solid 

6.0 Cahbration Procedure 

6.1 Check Probe 

6.11 Check the probe for air bubbles, damage to the membrane and replace 
the membrane if bubbles or damage is apparent. 

. 6.12 Replace membrane if erratic readings are observed or cahbration is not 
stable. 
See Operating Procedures: I Preparing the probe from Manual 

6.2 Prepare Instrument (Set instrument in its operating position; vertical or on its 
back.) 

6.21 With instrument in OFF position, adjust meter pointer to zero with 
screw in center of meter panel. 

6.22 Switch to RED LINE and adjust the Red Line Knob until the meter 
needle aligns with the red mark at 31 degrees C position. 

6.23 Switch to ZERO and adjust to zero with Zero Control Knob. 

6.24 Attach the prepared probe to the Probe Connector of the instrument 
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t 
and adjust the retaining ring finger tight. 

6.25 Before calibration, allow 15 minutes for optimum probe stabilization. 

6.3 Air Cahbration 

6.31 Place the probe in moist air. BOD probes can be placed in partially 
filled BOD bottles. The probe can also be wrapped loosely in a damp 
cloth taking care the cloth does not touch the membrane. Wait 
approximately 10 minutes for temperature stabilization. 

6.32 Switch to temperature and read. Refer to Table I Solubility of Oxygen 
in Fresh Water and determine value. 

6.33 Determine altitude or atmospheric correction factor from Table II. 

6.34 Multiply the callbration value from Table I by the correction factor 
from Table II. 

6.35 Switch to the appropriate mg/I range, set the salinity knob to zero and 
adjust the callbrate knob until the meter reads the correct callbration 
value from Step 6.34. Wait two minutes to verify calibration stability. 
Readjust if necessary. 

7.0 Sample Analysis Procedure 

7.10 With the instrument prepared for use and the probe cahbrated, place the 
probe in the sample to be measured and provide stirring. 

7.20 If the submersible stirrer is not used, provide manual stirring by raising and 
lowering the probe about 1 foot per second or use a magnetic stirrer. 

7.21 If the YSI 5791A Submersible Stirrer is used, provide a sample 
container large enough with enough sample to submerse both probe 
and stirrer. 

7.3 Adjust the salinity knob to the salinity of the sample. 

7.4 Allow sufficient time for probe to stabilize to sample temperature and 
dissolved oxygen. Read and record the dissolved oxygen. 

8.0 Sources of Error 

8.1 Bubbles under the membrane or wrinkled membrane, replace membrane every 
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2-4 weeks. 

8.2 Do not allow membrane to dry out then re-wet, error can result. 

8.3 If the fold cathode becomes tarnished (it is not bright) or plated with silver, 
recondition probe or sent it in for factory seIVice. 

8.4 The silver anode may become contaminated which will prevent successful 
calibration. Soak overnight in 3% ammonia solution. 

9.0 Quality Control 

9.10 Accuracy Check; recalibrate at the beginning of the sample run and every 4 
hours or 10 samples, whichever is sooner. Also if system appears to be 
erratic, recalibrate before each sample. 

9.11 A sample with zero DO should be prepared when analyzing samples 
with low DO. (Add excess sodium sulfite, Na2S03, and a trace of 
Cobalt Chloride, CoC12, to bring DO to zero.) Preferably calibrate 
with samples of water under test. 

9.20 Precision Check; all samples are run in duplicate. 

10.0 Format for Calibration Logbook for Dissolved Oxygen 

Date_____ Site Name _______ _ 

Analyst ----- Instrument Model ------
Battery check ___ _ Membrane check ------
Cahbration type: Air____ Sat. Water ___ _ 

Salinity ___ _ Temperature ____ Altitude ___ _ 

Cahbration, Table I _______ _ 

Correction Factor, Table II ____ _ 

Resulting Value ________ _ 

Zero DO result (add to running sample) ______ _ 
(add excess Na2S03 Plus trace CoC12) 
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1.0 

DE1ERMINATION OF OXIDATION-REDUCTION POTENTIAL (ORP) 
IN AQUEOUS SAMPLES 

Scope and Application 

1.10 This method is applicable to drinking, surface, ground and saline waters, 
domestic and industrial waste waters. 

2.0 Method Summary 

· 3.0 

. 

2.10 The ORP measurement is measured. in =/- MV (millivolts). There are no 
adjustments in this mode, so any sensor attached to the YSI 3500 MV input 
jack should be tested against known standard. If the unit does not calibrate,. 
see cleaning instructions, Section 9.6. ··· , 

· ORP measurements are defined as the electromotive force between a noble . ., 
metal electrode and a reference electrode. It essentially is a measurement of 
the ratio of the activities of the oxidized to reduced species in solution. 

Interferences 

3.1 ORP electrodes in general are not subject to solution interferences from color, 
turbidity, colloidal material and suspended matter. 

3.2 The ORP of an aqueous solution is sensitive to changes in temperature and 
can be corrected. 

3.3 The ORP of an aqueous solution is sensitive to pH variations when. the 
oxygen-reduction reaction involves either H+ or OH- ions. ORP-generally 
tends to increase with an increase in hydrogen ions and decrease with increase 
in hydroxyl ions. 

3.4 . Reproducible oxygen-reduction potentials cannot be obtained for chemical 
systems that are not reversible. 

3.5 If the metallic portio!} of the ORP electrode is sponge-like, materials absorbed 
from solutions may not be washed away even by repeated rinsings. In such 
cases, the electrode may exhibit a memory effect. A brightly polished metal 
electrode surface is required for accurate measurements . 

4.0 Apparatus 
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4.10 YSI Model 3500 Meter 

4.20 YSI ORP Electrode 3540 

4.30 YSI Thermistor 3510 

4.40 Graduated cylinder, 100 ml - 250 ml . 

5.0 Specifications 

5.10 ORP Range: -1500 to +1500 MV 

5.20 Temperature, :Range: -5 degrees C. to +50 degrees C. 

5.30 Accuracy: +/- 1.0% full range 

5.40 Response Time: 95% of reading in 19 sec. 

6.0 Reagents 

- .. : ►·.{'\~;_j_~~: 
.... , 

6.10 YSI 3682 Zobell Solution reference standard ( dry form good f.pr 24 months, 
store under 40 degrees C.) -

6.20 Laboratory de-ionized water 

630 Soaking solution: 10 ml pH4 buffer with 1/2 teaspoon of NaCl. 

6.40 Cleaning Solution: any commercially available "low suds" liquid or solid 
detergent 

6.50 Nitric Acid (1 + 1 ): mix equal volumes of concentrated nitric acid and water 

6.60 Chromic Acid Cleaning Solutions: dissolve about 5 gm of potassium 
dichromate in 500 ml of concentrated sulfuric acid 

6.70 Sodium Hydroxide Solution, 6 N 

7.0 Calibration Procedures 

7.0 General Instructions 

Inspect the YSI 3540 ORP probe for coating on the platinum surface. The bulb 
guard can be removed to expose the platinum for cleaning .. When the probe is clean, 
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9.4 Accuracy is based on response to a certified standard prepared every month 
with a precision check based on quadruplicate analysis every 10 samples or 
every four hours. 

9.5 when response time-drops off to 95% >30 sec., cleaning of the probe should 
be considered. 

9.6 Oeaning Procedure and Storage "~· . / 

· 9.61 Electrode Treatment - Condition and maintain ORP electrodes as 
recommended by the manufacturer. If the assembly is in intermittent 
use, the immersible ends of the electrode should be kept in water 
between measurements. Cover the junctions and fill-holes of reference 
electrodes to reduce evaporation during prolonged storage. 

9.62 ORP Electrode Oeaning - Remove traces of foreign matter. Immerse 
,,, the oxidation-reduction electrode in warm aqua regia (70 C) and allow 

to stand for a period of about one minute. this solution dissolves the 
noble metal as well as any foreign matter so that the electrode should 
not be allowed to stand in it longer than the time specified. the above 
treatment in aqua regia may also be used cautiously to recondition an 
electrode that has become unreliable in its operation. It is also 
possible to clean the electrode in HN03 (1 + 1 ). Warm the solution 
and electrode gradually to boiling. Maintain it just below the boiling 
point for about 5 min. and then allow the solution and electrode to 
cool. Wash -the electrode in water several times. It is desirable to 
clean the electrode daily. An alternative cleaning procedure is to 
immerse the electrode at room temperature in chromic acid cleaning 
mixture and then rinse first with dilute hydrochloric acid and then 
thoroughly with water. Preliminary cleaning with detergent sometimes 
is desirable to remove some particulate matter. In these cleaning 
operations particular care must be exercised to protect the glass-metal 
seals from sudden changes of temperature, which might crack them. 

9.7 Recalibration check: The instrument should be rechecked against the Zobel 
solution every ten samples or every four hours, whichever is sooner. 
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10.0 Format of Cahbration Logbook 

Date ________ _ 

Analyst--------

. Lot#--------

Date prepared _____ _ 

Time 
Time 

Comments: 

Temperature · 
(degrees q 

Site _________ _ 

Meter make/model ____ _ 
: ~;, :.. ~ -~ •. =·· 

Expiration date (dry) _. ___ _ 

Obseived 
Reading 
(+/-mr) 

Expected 
Reading· 
(+/.:.mr) 

.,. 
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Method for Determination of Specific Conductance 

1.0 · Scope and application 

1.1 This method is applicable for the determination of specific conductance in 
surface, drinking, ground and saline waters, also domestic and industrial 
wastes. 

1.2 This method is adapted from EPA Method 120.1 from EPA 600 4-79-020 and 
EPA SW 846 Method 9050, 1986. 

2.0 Method Summary 

2.1 Specific Conductance is measured using a YSI Model 3560 conductance meter 
equipped with a 1.0 cm platinum conductivity cell. Results are reported as 
umho/cm at 25 degrees C. 

2.2 It is preferable that samples be analyzed near 25 degrees C. This is usually 
not practical. With the YSI 3560 temperature compensated conductivity is 
automatically corrected to 25 degrees C with a temperature coefficient of 2% 
per degrees C. 

3.0 Reagents 

3.1 1.00 N KCl standard solution - dissolve 74.560 grams of anhydrous (pre-dried 
for 2 hours @ 105 degrees C). Potassium Chloride in 1000 ml of laboratory 
deionized water at 20 degrees C. 

3.2 0.01 N KCl standard solution - prepare fresh weekly by diluting 10.0 ml of 
KCl stock solution to 1000 ml with deionized water. Mix thoroughly.· This 
solution will be labelled and stored in a 1 liter amber bottle at room 
temperature. 

3.3 Purchased certified standards can also be used with various standards 
prepared from stock standards (initial 5 point standard CUIVe will be prepared 
from 100, 180, 1000, 1990 and 9989 umho/cm standards). 

3.4 Lab deionized water 

3.5 Conductivity cell cleaning solution - prepare 100 mls of 10 N HCL by carefully 
adding 83 ml of concentrated HO to 17 ml of deionized water. Mix the 10 
N HO 1:1 with Isopropyl Alcohol. Clean the electrode in the cleaning 
solution for 2 minutes. Rinse thoroughly with deionized water. Air dry 
before use. 
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' Date of preparation should be placed on each standard container and known 
value. 

4.0 Apparatus 

4.1 YSI Model 3560 conductivity meter 

4.2 YSI Model 3520 conductivity cell (1.0 cm cell constant) 

4.3 75 ml disposable polyethylene containers 

4.4 500 ml serial rinsing flasks 

4.5 YSI thermistor or laboratory thermometer (0.5 degrees C) 

5.0 Cahbration 

5.1 The meter must be calibrated at the beginning of each analytical run, using 
the 0.01 N KO standard (1413 umho/cm @ 25 degrees C) or other designated 
standard prepared from certified stock standards purchased from a lab supply 
company. 

5.2 Analyze the standard using the procedure outlined in 6.0. 

5.3 Calculate the results and the % recovery for the standard. If the results are 
not within 10% of the known value, re-analyze an additional aliquot of the 
standard. If this value is not within specifications, prepare a fresh calibration 
standard and analyze. If values fail to come within specifications, replace the 
conductivity probe (YSI 3520) and re-calibrate; also check batteries. 

5.4 Analyze the standard every 10 samples or every 4 hours, whichever is sooner, 
and at the end of each analytical run. Record the values obtained and the % 
recovery. 

6.0 Procedure 

6.1 Allow samples and standards to equilibrate prior to analysis. 

6.2 Set up 2 clean rinsing flasks, fill with deionized water. Dump and replace the 
rinse water every 10 determinations. 

6.3 Mix the sample thoroughly prior to analysis. 

6.4 Dispense an aliquot of the sample into a clean polyethylene container. 
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' 6.5 

6.6 

6.7 

6.8 

6.9 

Rinse the thermometer thoroughly with deionized water. Blot dry with a 
clean paper towel. Measure and record the temperature of the sample in 
degrees C. 

Rinse the conductivity cell thoroughly by serial rinsing in deionized water. 
Blot dry. 

Immerse the cell into the sample several times expelling all air through the 
vent. Allow the solution to stabilize. 

Rotate the range switch to the lowest range position that yields an "On scale" 
reading. Record the conductance value (Km). 

Note: An over-range reading is indicated by a "l" followed by blanks. 

6.10 . Record the ranged (MV or UMV) used to obtain the Km value. Km = 
(measured conductance) 

6.11 All samples are analyzed in duplicate or quadruplicate as required. 

6.12 Rinse both the thermometer and the conductivity cell thoroughly between 
samples. 

7.0 Quality Control 

7.1 All samples are analyzed in duplicate or quadruplicate as required. 

7.2 A 0.01 M KCI (1413 umho/cm @ 25 degrees C) or other prepared check 
standard is analyzed every 10 samples or every 4 hours, whichever is sooner, 
and at the end of the run. The percent recovery is also calculated. 

where: % recovery= (observed umho/cm@ 25 C 
check standard value@ 25 C)(lOO) 

If the results of the c!leck standard are not within 10% of the known value, 
re-analyze or prepare a new aliquot (see Section 5.3). 

7.3 Prepare a 5 · point calibration plot every three months preferably at the 
beginning of the quarter. -

7.4 Check three points on the quarterly plot every month. If% recovery is out 
by more than 10%; re-calibrate, prepare new standards, check stock standard. 
Replace probe if necessary. 

7.5 Standard Graph 
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8.0 Calculation 

8.1 If the standards and check standards check ou~ report the results in whole 
numbers as follows: 

umhos/cm 
1-100 
101-2000 
2001-5000 

, 5001-20,000 
> 20,000 

9.0 Format of Calibration Logbook 

Report to nearest 
·1 

5 
10 
100 
1,000 

Date____________ Site Name __________ _ 

Time initial cahbration ____ _ Analyst __________ _ 

Analysis time 

Standard known value 

Standard prep. date 

Temperature, degrees C 

Instrument range 

Value observed 

Percent recovery* 

Comments 

Percent recovery = (Observed um/cm 
check standard value )(100) 
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Appendix IV 
SHIPPING AIR BILLS 
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QUESTIONS? CALL 800-238-5355 TOLL FREE. 

3D7lf7'1871b 

YOUR INTERNAL BIWNG REFfRENCE INFORW.nON (optional) (Am 24 characters •Ill apJJBllf on invo/c,.) 

~YMENT 1 □"'"-•- 208'RR""""""'9FedExAo:tNo. 

S □ ~ Acct.lCredrt Garo No. 

USE THIS A/RB/LL FOR SHIPMENrS WlrHIN THE CONTINENTAL U.S.A.. ALAS~ ANO HAWAII. 
USE THE INrERNAT/ONAL AIR WAYBILL FOR SH/PMENrs TO PUERro RICO AND All NON U.S. LOCATIONS. 

FederalExpres.s QUESTIONS? CALL 800-238-5355 TOLL FREE. 

YOUR INTERNAL BILLING REFERENCE INFORMATION (optional) (First 24 characters will 8PJJBllf on inroic8.) 

TRACKING NUMBER 

SE/J/OER'S COPY 

I HOLD AT FEDEX LOCAnON. Print FEDEX Address HtJre 
Street 
Address 

State ZlPRequired 

, A/RB/LL 
PACKAGE 

TRACKING NUMBER 

IF HOLD ATftOEX LOCAnO , Print FEOEX Address Haro 
Street 
Address 

Federa!Expre, 

Base Charges 

!otal Charges 

REVISION DATE 4/94 
PART 1145413 GBFE 
FORMAT#160 

116 □ 1 
t,1993--94FEOEX 
PRINTED IN 
U.SA 

1 D 81ft Send&, 20 Bill Aecspi8nt'8 FedEx Acct. No. . •□ ""c-earo City 

so~ A.cc!JCredrtCardNo. ~-.1 
SERVICES 

(Check only one box/ 

Prlonty Overnight Sl>lnctatt1 Ovsmight 
(DltfW,YfylJUJ~mcm,,gtJ {~~~~ 

,,,ti ~A~~GING 51 □ ~IZ~GING 

16 0 FEDEX LETTER• 56 □ FEDEX LETTER " 

12 □ FED EX PAK• 52 □ FE DEX PAK" 

13 □ FEDEX BOX 53 □ FEDEX BOX 

14 □ FEDD: TUBE 54 □ FEDD: TUBE 
Econcxrry TM>Day Govsmmenr D.flm1ght 

(~0ys«t)M01$l1:U(Uyf} {illSlr>Ctf<1/ol"-ithonndLIS.VtCNy/ 

30. □ ECONOMY' 46 □ f?f'JR •~=~=~llbie 41 □ jf[i4G£ 
FreightServlc,J 

I/IN~OO'ft):S0~/ 

10 □ ~x:iitt~r so □ ~t,i;tf.-
/Conlffll9d~rao.ndl 

•~V:IP\leLIITWl15/Xl 
'"W11kr'1"1,,..,....,,,,..,.,,,,.,. 

~fe ___ / __ _ 

Federa! Express _ 

Base Charges 

Declared Value Cr.:, 

Other 1 

0ther2 

Total Charges 

RE\IISION DATE 4·~ 
PART #145413 
FORMAT #160 

\16 □ 1 
-1' 1993·94 FEOEX 
PAINTED IN 
U.S.A 
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--~. Federal r:xprcss 
~·s£ ThE INTERNAIIONAL AIR WAl'Blli ,:oR SHIPMENTS 10 PUERTO fl!CO AND ALL NON u.s LOCATIONS 

QUESTIONS? CALL 800-238-5355 TOLL FREE 
PACKAGE 

TRACKING NUMBER 

IF HOLD AT FEDEX LOCATION, Print FEDEX Address Heru 
Street 
Address 

t-;;==;.=::----==-----------==----------4-=o=-Bill=-.-c-:--Cafd::-:-----+c;iy ________ -------------siat.-----.-,ll"'P"'R=-eq-u-ired-,------

AcctJCredit Card No. 

SERVICES 
/Check only one box/ 

Priorfy a-nJg/71 Stsndsrr:I Ovsmigtrt 
(~Mlllmmot,qt} (~i,:,,.,~rtoal 
11 ,l!:\J ~.m~GING 51 □ ~_mgG/NG 

16 □ FEJJEX LmER• 56 0 FEDEX LmER • 

12 □ FEDEXPAX" 52 □ FEDEXPAK• 31 □ HOLDATFEDEXLOCATIONSATUROAY 
(Fill in Section HJ 

13 □ FEOEX BOX 53 □ FEOEX BOX 3 □ flf,=~~ 

e.,,. 
Datu 

Total 

14 □ FEDEX TUBE 54 □ FEOEX TUBE 9 □ ~=;fCK-UP "" ....,.,., 
EcMomy T»o-Dsy GoYsrnment °"3m/ght -- --- -- -- - -- - -- - - -- -- -------- ------ 1-0-IM .. Sl!!!H::..IP_M_EN_T_(Cha,geal, _ _;__le_W_eight_. -,-~ 

1Drlltwt7r,,~tvs.nm~tJ (Rmnct,cro,&Jtfl«Wour.,cny1 Specia}Hsndllng 

30 □ ECONOMY' 46 □ rfXtR 4 □ DANGEROUS GOODS iEmB "'-' □------ lbs. 

SERVICE CONDITIONS, DECLARED VALUE 
ANO LIMIT OF LIABILITY 

Use ot this airbttl conS11tUtes your agreement lo the seMCe c:onmtions 
in our current Service Guide, aYaJl.able upoo request See badt of 
S&nder's rot;r; ol this aubll! fot mtormatioo. S&MCe cooditions may 
"Vary for Govemment Ovemighl SeMCe. See U.S. Government 
SeMCe Gulde for dela.Jls. 
We will not be responsible ror any claim in excess of $100 per 

=:r~":1!m:~~~::~.' ~ ~~!~=: 
pay an additional charge. and document your actual '°6s fot a timely 
claJm. Limrtabons found 1n the current FeCieral Express SeMCO Guide 

~f~~v~:r~;~of=~~ 
profit. attorney's fees, costs. and other forms of damage whether 
direct, incidental. consequemial, Ol'special Is lirmtedtothegreaterof 
$100 or lhe deciarnd value sP8Qfiad to the ktft. Recovery cannot 
exceed actual documented loss. The maximum Dedared Value for 

Federal Express l. 

Base Charges 

Declared Value Char, 

Olller 1 

Olller 2 

Total Charges 

FedEx Lener and FedEx Pak packages ~$500. REVISION DATE 4/94 
In the evenl of unllmefy delivery, Federal Express ~ al your PART #145413 

*Ecooomy Lett~rRn,no1 Mkbtc 

~~yfllle. 
41 □ $£llAGE 

request and WTlh ~ IImrtauons refund all transportation charges FORMAT 11160 

L W H 
paid. See Service Guide ror further lnfonnatl9fl. ' ~ 

_x_x_,-=:c_:_:_:_=c.=c:,=-'--'-~4----J~ 

2 0 On--Call Stop 

USE THIS AfRBILL FOR SHIPMENTS WITHIN THE CONTINENTAL U.S.A., ALASKA AND HAWAII. 
USE THE INTERNATIONAL AIR WA t'BILL FOR SHIPMENTS TD PUERTO RICO AND AU NON U.S. LOCATIONS. 

nderal Expres., QUESTIONS? CALL 800-238-5355 TOLL FREE 

YOUR INTERNAL BILUNG REFERENCE INFORMATION (optional) 

~YMENT 1 □"" - 20 Biff --• FedEx Acct. No. 

so~ Acct.lCradllCardNo. 

SERVICES 
(Check only one box/ 

Prlottly CNemight Standsro O;r,m;ght 
iO..--,c,-rlUl~,ncm,,gt! //}d,wZot'::iwv~rnoon 
11 [)(j'~J:ft1G/NG 51 □ iJ~~GING 
16 'd FEDEX LmER • 56 D FEDEX LETTER· 

12 □ FE DEX PAK' 52 □ FE DEX PAK' 

13 □ FEDEX BOX 53 □ FEDEX BOX 

14 □ FEDEX TUBE 54 □ FEDEX TUBE 

. Economy T»o-Dsy GcMKnment Ovom1ght 
,~t'YS('CO')()"~{llyrJ IRl:s/TON/rJrMncnmi=00/'1'1 

30 □ ECONOMY' 46 □ W'JR •~=~~1

:~Lwll 41 0 ~2iiGE 
Freight SeMce 

11of~owtJ50Jt;$./ 

?o o m:~~r ao o r;g;p,tf .. 
':a,,,nr-.;i.,.._..,.DO"',tQUfl<ll 

4 □ Bill Credrl C8td 

Exp. 
Date 

PACKAGE 
TRACKING NUMBER 

SENDER'S COPY 

<tl1993-~FEDEX 
PAINTED IN 
U.S.A. 

ZIP Required 

:i. .:z.3-/rJ1_ 
DEX LOCATION, Prill/ FEDE)( Addruss Here 

State ZIP Required 

Federal Express 

Base Charges 

Declared Value Ct·;::;· 

Other 1 

Other 2 

Total Charges 

REVISION DATE <ll').t 
PART # 145413 
FORMAT #160 

116 □ 1 
~ 1993·9-4 FEDEX 
PRINTED !N 
LI.SA 
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·~~. .,:,: t-"1t. ,t11iM'IAi1ufo/A1. ,-\,H ,',ArollL r1.1ri ,)t11/-'M1;~J~ i:.i r'I.JtNiv rlJC(.) A};LJ A1.L Nut, U.;). 1.;,;t,A11UN.:, 

Ff>ileral txpress QUESTIONS? CALL 800-238-5355 TOLL FREE. 

YOUR INTERNAL 8/LLJNG REFERENCE INFORMATION (op/Iona/) (Firs! 24 chatacteis will app;w on lnvolctt.) 

~YMENT , □"'"'"'""" 20 "'' -• FedExAa:t No. 

so~ Ao:UC"""CaldNo. ·--

4□ Bill Crad:it Card _ '! ~ :·~i'- ', · · 
Exp. ' 

SERVICES 
(Check only one box) (Check seNices required) 

Prfortty Ovsmlght Stsndstd Ovsmlght W6elcdsy S8rv/ce 
1~tr01~rnor,,r,;,tJ r~~~~ 1 □HOLDAT~LOOA1f!g~~AJ :• 

11 ~I~QXGING 51 □ ~J~QXGING 2 DEI.MllttmDAY I 
-------------- - ---- ·,......----:...._.__\.. 

16 □ FfDEX LmER" 56 □ FEDEX LEmil" Saturrlay S8rv/ce 

12 □ FEDEXPAK" 52 □ FEDEXPAK" 31 □ HOLDATFEDEXLOCA?,f;(l.,SA~A~ 

Oa1'1 

3 

rDlmOECW/E/1 
1/ALUE 

/S.,-,P/ 

Total 13 D FEOEX BOX ' 53 D FEDEX BOX 3 D D
1
J.!:_fV!!!.§!l~O_:IL' Total Total 

14 □FEDE.HUBE 54 □ FEDEXTUBE 9 □~=r'cK-w·--~ "d"'"-;;;. __ .,_,., __ ..... _,_·_J_-~---..... ___ -l 

,~:!r,, ~~ -----------~H~,i;g-------~~; 
30 □ ECONOMY" 46 □ f2i'Jii 4 □ DANGEROUS GOODS iE»a-.,J ,, • □-------- lbs. 

*Ecoocrn,1.ztt«Rateno1~ □ GOV'T □ DRY ICE 
~~rall!I. 

41 PACKAGE S ~G00<1$Shll)tll(sDeciir.t1cr\notrlQUirld ___L__x _!I/_ 
1.~=.,, """'·"''"' __ x __ ..,,..,n "="""'" X 

10D~Vff//;~f~ so □ 'f:trF:!-- □ :,s: 0 ncN 10Aegu!a,S{op 30Drop8ox 
(Ccrmnld~~ 

t~~mtry 
blla!or111 some llllllU. 

~VablU'ms.500. 
"Caltor!Wr.-9 Sd'ledule. 2 0 On-Call Stop 

USE THIS AIRBILL FOR SHIPMENTS WITHIN THE CONTINENTAL U.S.A., ALASKA AND l«WAII. 
USE THE INTERNATIONAl AIR WAYBILL FOR SHIPMENTS TO PUERro RICO AND ALL NON U.S. LOCAnONS. 

Federa!Expreu QUESTIONS? CALL 800-238-5355 TOLL FR££ · i 

lf88b358352 
111MJffrS FE1IBW. fXPllfSS ACCtJ/JNT MIMB8I 

~YMENT 1oemSenoer 20B1RReopient'sFMExAca.No. 3 ill3rd.PartyFedExAcd.No. 

S □ ~ Acd:JCradit Card No. 

0 
4D e•~= 

Exp. 
Dale 

SERVICES WE/Giff 
/Check only one box) I "~ 

rlJUR OECW!ED 
VALLIE 

{S."(1"1/ 

30 □ ECONOMY' 4 □ DANGEROUS GOODS {Emo""',.., o _______ lbs. 
•Ecoriomvuntrfutal'IO!MILlble 

MnmvmcNlge 
OM pounc] Economv r!l!e 

6 0 ~J~~~fu~ UOOQs ShlDOO s Dect.lta'JOn not /efiyU"C(f - l._ __ x w__ X H 

iALKAuc 
TRACKING NUMBER 

3 

State Z/PRequired 

SERVICE CONDITIONS, DECLARED VALUE 
AND LIMIT OF LIABILITY 

Use of this airbtll constrtutes your agreement to the seMce condlbons 
in our current Service Guide. available upon request Sea back o1 
sender's copy of this airbil! for informabon. S6lv!ce condrtions may 
vary for Government Overnight Service. See U.S. Gov&mmen1 
Serv1ce Guide lordetads. 
We win not be responsible f0t any claim in excass of $100 per 
package, whether the resun of loss, damage, de{ay, oon-detivery, 
mlsdelivery, or rrnsinfonna6on, unless you declare a higher value, 
pay an addrtiooal charge, and doa.rment your actual kl89 !or a timely 
d.8HT1. limrtat1DnSfouncl1ntheaurarrt Federal Express SeMC8Gude 
apply. Your nght to recover from Federal Express for any loss, 
indudlng mtrinsJCvalue of the pack.age, k>ss of was, irv:ome int818St, 
profit, attorney's lees. costs. and other fonns of damage whether 
dimer. inoctental, consequential. or special is llmrted to the greater of 

:=~~~::n~~~:~~~: 
FedEx Letter and FedEx Pak packages 1s$500. 
In the evet1t of untimely ci9!ivery, ederal Express ~H at your 
r&q!,!eSt and W1µt some hmitatiorl all transportation charges 
pa,d. Soo SeMCe Guide for fu tion. 

Federal Expres 

Base Charges 

Declared Value Char· 

Other 1 

Other 2 

Total Charges 

RfViSION DATE 4"'4 
PART 1145413 
FORMAT #160 

11601 
© 199J·S4 FEOEX 
PAINTED 1N 
USA 

PACKAGE 
TRACKING NUMBER Lf!&b3S83S2 

crty· . ·state ZIP Required 

SERVICE CONOIT/ONS, DECLARED VALUE 
ANO LIMIT OF LIABILITY 

Use of lh1saut11JI cons1t1utes your agreement to tne service condrtioos 
1n our current Service Gwae, ava1tao1e uoon request See bacit ot 
sender s COP', o/ lh1s a1rti1ll lor 1nforma11on. Ser...ice cond11lons may 
vaf\/ for Government Ovem1gnt Serv,ce. See U.S. Government 
SeMCeGwoetoraeta1ls. 
We will no! be respans1bla for any claim in excess of S100 per 
pacl(age, whether the result ot loss. damage. detay. non-cehvery, 
rnIsdebve,y or m1smfom,at1on. un!e-ss you declare a higher value. 
pay an add1hona1 chargo. and document yoor actual loss lor a 11me1y 
cialrn. LJm1tal10ns touno 1n Iha currem Feoera1 Express Serv,ceGwoe 
apply Your nqh! 10 recover from Federal Express for any loss. 
1nc1uo1ng 1ntnnsIc value o! the package. IO!'.S ol sa1es. mcome 1ntereS1, 
proM. anomey s lees. costs ano otner 1orms ot damage whether 
dIrec:. 1ncioenraJ. consequenua1. or speoal 1s llmrteo to me greater of 
S100 or the aec1areo va1ue specrl1ed to the 1ett Recovery canoo1 
exceed actual OOCtJmemect loss The maximum Dedareo ValLie for 
FeaEx Lener and FeaEx Pak p,acicagesis SSOO 
In the event of unt1me1v delivery, Federal Express w1U at your 
request anci w11h some 11m1ta1Ions refuno all lransportatJon charges 
paid. See SoMce Guide for turthef 1nformat1on 

Federal Exp,es· 

Base Charges 

Declared Value er::· 

Other 1 

Oiher2 

Total Charges 

REVISION DAT£ •Vi~ 
PART lf145413 
FORMAT 11150 

Fra/ghtSBrvk:,J 
rtr:>r~l1Vffl501tl$J 

10 □ ~¾'%,1~~~! so D %Ztll·• 
::.:.,.,m-..or_,,3tx:l'l~I □ 

q r7 HOLIDAY Dfl!VERY !11 ctlerecl 

Senoer autMnzes Fe<le1al E~pr 1-1-:::;;::::::a,c~;::,.,~..,~•g•;;:~::::~~ .. obtarning a~el1v s1gna1u harmless Feder oress tr m 
I D Regu~r Stop 3 C Drop Box , 

4 □ 9 s.y1 1 f3elease 1 / _; 

deliver lh1s shipmen! wrlhoul 
d Shall tnclemnity and hold 

nv c1a1ms resulting therefrom. 

11601 
C19'33•9-4tEOEX 
PAINTED IN 
US.A 
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tee.EX. JS£ THIS AIRBILL FOR SHIPMENTS WHHIN T.>1E CONTINENiAL U $A, ALASKA AND HAWAII 
US[ THE INTfRNATIONAl AIR WAYBILL FOR SHIPMENTS TO PUERTO RICO ANO ALL NON U.S. LOCATIONS. 

Federal ExpreSll QUESTIONS? CALL 800-238-5355 TOLL FREE. 

lf85b35!304 
&EMJER'BffIJEJIAJ. EXPRESBACCQUNTMIMBBI Date 

20BiUR-•FooEx"""-No. 

Acct/Crodit Card No 

SERVICES 
(Check only ons box) (Chsck services required) 

(~~las.I 

70 □ ~iiim~ 80 □ Wfi-,f,:f.. 
(Ccdm'laa~~ 

fDekvetyc,:,rrmttrenfrrwy 'DeclaredVaul!LmtSSOO. 
beia!i!lll'rllOOl&SraB$. ''GalifOI' 6d'ledule 

6 0 g:;;,!~; Goods Shtpper"s Otctaribon /'POI reqwed 

[)yD.9.lll18'5. -- X ---<o.904 0 

IOOIIOECWIED 
· VALUE 
{SN,v<J 

Total 

□--=--~--lbs. 
L ···W H ___ x ___ x __ _ 

200n-Cal!Stc,p 

lJSE THIS AIRS/LL FOR SHIPMENTS WITHIN THE CONTINENTAL ll.S..A, ALASKA AND HAWA!f. 
USE THE INTERN,<nONAl AIR WAYBILL FOR SHIPMENTS TO PUERTO RICO ANO ALL NON U.S. LOCATIONS. 

Federal Expm, QUESTIONS? CALL 800-238-5355 TOLL FREE 

45!b'3S!32b 

SERVICES 
(Check only one box/ 

Prionty Owlmight StBndatri °'8might 
/~ ':>tl¥zTt/'~f1!0fM'V1J d)~iM"%iDS::::~u::,7J./f'IIOO(I 
1
~ ill!~GING 51 □ ~Ir~GING 

16 lJ FEDEXLfTTER" 56 0 FEDEXlETTER" 

12 0 FED EX PA,'r' 52 0 FEDEX PAK• 

13 0 FEDEX BDX 53 0 FEDEX BOX 

14 0 FEDEX TUBE 54 0 FEDEX TUBE 

Economy T..o-Oay Govommenr Overnight 
1Dt1t\'frv'1'=ona0<.'SJl'lt$JIJ7'tl 1R~11,crralr;r,1ull"On.['ffJIISll'JOf¼/ 

4□ 8'1CroditC<n! 

Exp. 
Date 

WEIGHT • YOUR OECWiED 
lnPotno, I,. VALUE 

(Check services required) cw, · 1 ,s..,vi1 

Saturday Service 

31 0 HOLD AT FEDEX LOCA(lf,
1
~,~J.:/1!£,1, 

Spacial Hand/Ing 

- 3 MD,ELIVEll SATURDAY 
~~:l;'(racharge!INof~ 

g □~~~!IC ·UP toallloc.ationsl 

. ·- .. - . . . ... __ J-~--+-...... -------1 
DIM SHIPMENT (Chugeabk> we,ghl) 

l/' 

4 □ DANGEROUS GODDS '"'"' '"'""'' □------ lbs. 

rtll iulL.L.. 

PACKAGE 
TRACK/NG NUMBER 4!!635!304 

EX~OCAnON, PriTTt FEDEX Addl'IISS Hem 

·---··--------suiie-·---r.:ll::P"'R""eq.....,ui'"red....., ____ _ 

SERVICE CONDITIONS, DECLARED VALUE 
ANO LIMIT-OF LIABILITY 

Useof thisairbiU constiMes voor agreement to theseMCe conditions 
in our current Service Guide, avaiiable upoo request See back of 
sender's a:ipy ol this airbi!l lor infonna.lioo. SaMC8 condittons may 
vary for Government Overnight SelVIC8. See U.S. Government 
Se!VIC8Guidefordel.ails 
We will 001 be responsible for any claim in excess of $100 per 
~ge, W'hether ~ resu.lt of loss. damage, ctelay, ~ivery, 
misdelrvery, or m1smformali0n, unklss you deciare a higher valua, 
pay an additional Charge, and document yoor actua! loss for a timety 
dmm. l...!mrtations found intheamentFederal Express SeMce Guide 
apply. Your nght to recover from Federal Express fo, any loss. 
lncluding1nlnnsK:valueofthepackage,lossofsales,incomeinlerest. 

C.~~.~~!tiaJ~~~mWoo~~:;~ 
$100 or the declared vaJue spec:fied to the left. Recovery cannot 
exceed actual documented loss. The maximum Declared Value for 
FooEx I.Jltter and FedEx Pak par;j<agesisSSOO. 
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Appendix E 

Seep Sampling Field Operations and Observations 

CH2M HILL staff conducted seep sampling at the Marginal Way Facility from April 18 to 

April 20, 1995. Sampling was conducted in accordance with the RFI Workplan (RPI, 

December 1993) and the seep sampling memorandum included in Appendix A. This 

appendix describes the seep sampling field operations and observations. 

E.1 Preparation of Sampling Equipment 

In addition to the standard equipment listed in the RFI Workplan, seep sampling equipment 

included foot-long sections of 2-inch-diameter polyvinyl chloride (PVC) pipe. These short 

pipe sections were used to collect and direct seep flow into the sample containers and to 

minimize the inclusion of sediments in the samples. Prior to sampling, PVC pipe sections 

were decontaminated using procedures for decontaminating aqueous sampling equipment 

with metals analyses, as outlined in the RFI Workplan. Each pipe section was decontami

nated by sampling personnel in a staging area at the Facility. The pipe was wrapped in 

aluminum foil until use at the sampling station. Each pipe section was used only once. 

E.2 Seep Reconnaissance 

Prior to the collection of samples, a reconnaissance of Investigation Areas A 11 (the 

Duwamish Waterway) and Al2 (Slip No. 6) was performed to identify seeps suitable for 

sampling. The reconnaissance of Area A 11 was conducted just before the minus-2-foot low 

tide on April 18, 1995, and that of Area 12 just before the minus-2-foot low tide on 

April 20, 1995. The reconnaissance of Area A 11 consisted of walking over much of the 

intertidal area along the western portion of the Facility. Seep sampling stations in 

seal002B7A8.wp5/l 
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Seep 3 

Seep 3 was located at the base of the riprap approximately 40 feet east of seep 2. The loca

tion of this seep corresponds to the approximate location of Landau Associates' seep 3. 

The flow of seep 3 joined the flow of seep 2 and other seeps. Seep 3 was located 

downstream of seep 2 (and seep 4), although the measuring and sampling point of seep 3 

was upstream of the confluence with other seeps. The elevation of seep 3 was slightly 

lower than the elevation of seep 2, at approximately elevation + 1.5 feet. The water from 

seep 3 was slightly tinted light brown. The flow rate from seep 3 ranged from 

approximately I to 3 Umin. 

Seep 4 

Seep 4 was located at the base of the riprap approximately 20 feet north of seep 3. Flow 

from seep 4 joined with water from seeps 2, 3, and other seeps. The elevation of seep 4 

was slightly higher than seeps 2 and 3, at approximately elevation +2.2 feet. The water 

flowing from seep 4 was clear. The flow rate from seep 4 was approximately I Umin. 

Seep 5 

Seep 5 was located at the base of riprap on Slip No. 6, approximately IO feet west of the 

presumed location of former storm sewer outfall 5. The elevation of seep 5 was approxi

mately O to +0.5 foot. The water flowing from seep 5 was clear. The flow rate from 

seep 5 was approximately 2 Umin. 

Seep 6 

Seep 6 was located at the base of riprap on Slip No. 6 approximately 20 feet east of the for

mer location of a pier (no remains of the pier were observed). The elevation of seep 6 was 

DRAFT E-4 
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approximately O foot. The water flowing from seep 6 was clear. The flow rate from seep 6 

was approximately 1 L/min. 

Seep 7 

Seep 7 was located at the base of riprap on Slip No. 6, approximately 15 feet west of the 

location of outfall 4. The elevation of seep 7 was approximately O foot. The water flowing 

from seep 7 was clear. The flow rate from seep 7 was approximately 0.5 L/min. A very 

large seep was located approximately 30 feet east of seep 7, between the locations of 

outfalls 3 and 4. This large seep appeared to have built a delta of fine sand out over the 

riprap. 

E.4 Seep Sample Collection 

Most of the seeps consisted of small rivulets seeping from a wider section of gently sloping 

bank material that consisted of either sediments or riprap. To sample this type of seep, a 

I-foot section of PVC pipe was placed horizontally out from the bank so that seepage could 

be directed into sample containers. Seep samples 01-SP, 04-SP, 05-SP, 06-SP, and 07-SP 

were obtained using this technique. 

Seep samples 02-SP and 03-SP were obtained by dipping sample containers directly into 

flow from the seep. Sample containers were dipped so that they received fresh flow from 

the seep and avoided pooled water from below the sampling area. 

Sample collection at 02-SP was further modified because of the limited flow. as follows: 

after containers (VOAs) were filled directly from the seep, a small hole was dug and the 

remainder of the samples were obtained by dipping an unpreserved 250-ml polyethylene 

sample bottle into the water and then transferring the contents into the sample containers. 

A duplicate sample was taken from seep 2. Aliquots for volatile organics (volatiles), 

formaldehyde, and TOC were collected in VOAs. When the VOAs preserved with 
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hydrochloric acid (for volatiles analysis) were first filled with water from seep 2, they 

bubbled. Only the volatiles VOAs were preserved with hydrochloric acid. The four 

volatiles VOAs preserved with hydrochloric acid were emptied and refilled three times with 

seep water to rinse out the preservative. Some of the containers continued to have minor 

bubbling even after this rinsing. Four attempts were made to close the containers without 

incorporating bubbles by "topping off" the VOAs with seep water collected in the VOA 

cap. The field staff noted on the chain-of-custody sheet that some of the volatiles VOAs 

may have unavoidable bubbles so that the laboratory could carefully select the aliquots for 

volatiles analysis. 

All samples were shipped by Federal Express to PACE Mid-Pacific Laboratories, Mountain 

View, California, on the day of sampling. The only exceptions were the hexavalent 

chromium samples that were shipped to Maxwell Laboratories, S-Cubed Division, San 

Diego, California. 

E.5 Duwamish Waterway Sampling 

Two water samples from the Duwamish Waterway were collected from a 12-foot rubber raft 

equipped with oars. The samples were collected from 12 feet below the water surface dur

ing an ebbing tide, so that freshwater flow was downstream. Mid-depth samples were 

obtained in the following manner: a precleaned amber glass bottle was attached to an ex

tendable 15-foot fiberglass rod. The cap of the bottle was removed and a clean nitrile glove 

was stretched over the top of the bottle. A string was tied to the fingers of the glove and 

the assembly was lowered to a depth of approximately 12 feet below the water surface. 

The glove was then removed from the bottle by pulling on the string, and the bottle was 

allowed to fill completely with river water. The water was transferred from the amber 

bottle to the laboratory-prepared sample container. Sample O I -SW was obtained upstream 

of both the Facility and Slip No. 6, from approximately 30 feet offshore. Sample 02-SW 

was obtained at the downstream end of the Facility, approximately 30 feet offshore. The 

surface water sampling stations are shown in Figure 2-2 in Section 2 of this Memorandum. 
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E.6 Measurement of Field Parameters 

Field samples were collected from seven seep and two surface water sampling sites and 

measured for the following parameters: salinity, dissolved oxygen, temperature, conduc

tance, and pH. Salinity measurements were inadvertently missed for two samples (01-SP 

and 03-SP). Instruments were calibrated each morning before the start of sampling activi

ties, as discussed in the RFI Workplan. Field instruments used included a salinity/ 

conductivity/temperature meter (YSI model 3.3, serial number A795), a pH meter (Orion 

250A, serial number 005298), and a dissolved oxygen meter (YSI model I 51B, serial 

number 1372). 

Field parameters were measured after sampling was complete. Seep parameters were meas

ured directly in the seep or in a plastic cup placed in the flow stream of the seep as it 

poured from a PVC pipe section. Surface water field parameters were measured over the 

side of the boat by placing instrument probes directly in the water. The field parameter 

measurements are presented in Table 2-6 in Section 2 of this Memorandum. 
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Appendix F 

Sewer Sediment Sampling Field Operations and Observations 

Initial reconnaissance for the sewer sediment sampling at the Marginal Way Facility took 

place on May 8, 1995. During that reconnaissance, locations for sampling the outfalls were 

confirmed. On May 19, 1995, an additional site visit determined which catch basins and 

manholes appeared to contain enough sediment to sample. The actual sewer sediment 

sampling occurred on May 24, May 25, and July 6, 1995. The following text describes the 

sewer sediment sampling in more detail. 

F.1 Sampling Locations 

The selection of sampling locations was based on the historical maps and drawings and on 

observations made during inspections of accessible catch basins and manholes in the sewer 

system. The sampling strategy for the storm sewer lines consisted of sampling as closely as 

possible to the outfall to obtain a representative sample of the sediments potentially dis

charged to surface water and nearby sediments. The sampling strategy for the other sewer 

lines consisted of obtaining at least one representative sample from a line or a series of 

lines that drained each process area. The process sewer lines previously operated as a 

closed system, with the ability to discharge from selected areas to the storm sewers during 

periods of high flow. Portions of the storm sewer piping were later incorporated into the 

process sewer system when the storm outfalls were closed. Plant personnel reversed the 

gradient in these lines by pumping through pipes that originally had gravity flow. 

F.2 Sample Collection 

Sewer sediment samples were obtained from residual sediments that had accumulated in the 

bottom of catch basins, manholes, or sewer pipes. Samples obtained directly from sewer 

pipes were accessed either through the manhole or from a broken pipe in a backhoe 
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excavation. The sampling points are listed in Table 2-7 in Section 2 of this Memorandum. 

·· ~ield descriptions of the sewer sediment samples are provided in Table F-1. )( 

,.,-----Sediment was removed from each catch basin, manhole, or pipe with a stainless-steel scoop. 

The scoop was attached to the end of a 12-foot-long extendable fiberglass pole to access 

sediment at depths greater than 2 feet below ground surface. 

Sediment was placed in a decontaminated stainless-steel bowl and mixed with either the 

sampling scoop or a stainless-steel spoon until visibly homogeneous. Sediment submitted for 

the BTEX (benzene, toluene, ethylbenzene, and xylenes) aliquot was not homogenized but 

instead was placed directly from the sample point into the laboratory-prepared sample jar. 

Once mixed, the homogeneous sample material was transferred to laboratory-prepared, pre

labeled sample jars with Teflon-lined lids. All filled sample jars were stored in a chilled 

cooler at 4°C until delivered to the laboratory. After each sample was taken, the scoops, 

spoons, and bowls were decontaminated in the field following the procedures for decontami

nating aqueous sampling equipment outlined in Section 5.6.4 of the RFI Workplan. 

Air was monitored at the top of the catch basin, manhole, or in the excavation using an 

OVA (Foxboro 280, serial number A42 I 83). All OVA readings were background readings. 

F.3 Test Pits 

RPI excavated two test pits in attempts to locate the pipe to outfall 2. A test pit extending 

to approximately IO feet below the ground surface was excavated at the southern fence line 

above the anticipated location of outfall 2. No pipe was found, and the test pit was 

backfilled with the original material. A second test pit was excavated approximately 55 feet 

north of the first test pit at the northwest corner of the concrete foundation. The second test 

pit was extended to a depth of approximately 4 feet below the ground surface. At that 

depth, two intact pipes were found: a 4-inch-diameter cement concrete pipe trending ap

proximately north-south, and a 4-inch-diameter clay pipe trending approximately east-west. 

The outfall pipe is indicated on historical maps as "8-inch V.C." (8-inch-diameter vitreous 
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clay) and is expected to trend northwest to southeast (see Figure 2-3 in Section 2 of this 

Memorandum). Therefore, the two pipes encountered in the second outfall 2 test pit did not 

correspond to the anticipated diameter, composition, and orientation of the outfall 2 pipe. 

The pipes were not broken, and the test pit was backfilled with the original material. The 

sample believed to be from outfall 2 was obtained from an 8-inch clay pipe exposed in a 

utility trench located upgradient from the test pit locations. 

RPI also excavated two test pits in attempts to locate the pipe to outfall 3. This pipe also 

was expected to be composed of 8-inch-diameter vitreous clay and to trend northwest to 

southeast (see Figure 2-3). A test pit extending to a depth of approximately 12 feet below 

ground surface was excavated for a length of approximately 30 feet along the southern 

fence line in the anticipated location of outfall 3. The remains of a clay pipe and a 5-foot

long section of I 0-inch-diameter cement concrete pipe were found out of place at various 

depths in the test pit. The test pit was backfilled with the same material. A second shallow 

test pit was excavated approximately 60 feet north of the first to a depth of approximately 

5 feet, along the anticipated trend of the outfall 3 pipe in the location of a former manhole. 

The manhole was not found, and the test pit was backfilled with the original material. The 

sample from outfall 3 was obtained from a pipe in a manhole upgradient from the test pit 

locations. 
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Sample Number 
(Date Sampled) 

01-SWO 
(5/24/95) 

02-SWO 
(5/25/95) 

02-SWO-B 
(7/6/95) 

02-SWO-C 
(7/6/95) 

03-SWO 
(5/24/95) 

04-SWO 
(5/24/95) 

05-SWO 
(5/24/95) 

06-SWO 
(5/24/95) 

07-SWO 
(5/24/95) 

10-SEW (5/24/95) 

14-SEW (5/24/95) 

16-SEW (5/24/95) 

26-SEW (5/24/95) 

30-SEW (5/24/95) 

38-SEW (5/24/95) 

DRAFT 

Table F-1 
Field Descriptions of Sewer Sediment Samples 

Field Description of Sample 

Sampled through 1 foot of water. Black organic-rich silt with sand. Leaves, sticks, 
plastic. Occasional gravel. Sheen on water. 

Pipe is exposed in trench cut for new utilities. Sample taken from broken 8-inch 
clay pipe. Sample is gray silt with trace of sand. Black flaky material (looks 
burned). Dry. Pale pink material, dust when ground (clay pipe), a little green layer. 
Glass shards. No macro-organics. 

Layered fines (clay or silt). Light brown with black layers, green specks. Moist. 

Dark, red-purple, brown sandy silt. Wet. 

Brown, silty fine sand or sandy silt. Moist to wet. Sheen. Not enough sediment in 
pipe for full sample. Filled second jar half-full. 

Black and gray silt with occasional sand. Wet. 

Sample taken from broken 8-inch cement pipe. Pipe had several inches of sediment 
and hardened resin-like substance. 

Medium-brown. Silty, fine to medium sand with gravel (angular, approximately 
I-inch-diameter). Gravel appears to have fallen in manhole. Moist. No sheens, no 
odors. 

Fine to medium sand with silt, occasional gravel. Some macro-organics. sheen on 
water. Duplicate sample (08-SWO) taken. 

Sample taken from side of manhole above pipes. Homogenous brown/black silt. 
Stiff. Moist to wet. 

Sampled through dark-brown water with sheen. Mixture of silt (gray), black, fine 
to medium sand, occasional fine gravel. Abundant leaves, sticks. Heavy sheen on 
water. Wet. Duplicate sample (838-SEW) taken. 

Sampled through approximately 4 inches of water. Mostly angular gravel (large 
gravel removed during compositing). Fine gravel and sand with silt. Few organics. 
Brown silt and water. 

No sample in pipe. Sample taken from sediment accumulated on flat areas above 
pipe. No gravel. Dark gray/black. Fine organics and occasional roots. Wet to 
moist, just below liquid limit. 

Abundant sediment. Sediment has thin brown layer on top, black underneath. Silt 
with fine sand, no gravel. Fine organics and sticks. Wet. 

Very little sediment in manhole. Mostly leaves with fine to medium sand, 
occasionally fine gravel. Dark gray/black. Slight sheen. Wet. 
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Sample Number 
(Date Sampled) 

40-SEW (5/24/95) 

45-SEW (5/24/95) 

47-SEW (5/24/95) 

68-SEW (5/24/95) 

84-SEW (5/24/95) 

88-SEW (5/24/95) 

89-SEW (5/24/95) 
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Table F-1 
Field Descriptions of Sewer Sediment Samples 

Field Description of Sample 

Sampled in toluene tank farm. Sheen. I foot of water in catch basin. Fine to coarse 
sand silt, black with vermiculite. No macro-organics. Oily odor. 

Cattails in catch basin. Sediment in gray/black silt. Water with heavy sheen and 
oily feel. Decaying organics at 0.5 feet deep. 

Approximately I foot of stratified sediment; 4 layers (top to bottom): black, 
teal/gray, brown, and pink/rust. Bottom of sewer is dark rust. Water in lower half 
of the I-foot layer of sediment. BTEX sample got top 3 of 4 layers only. Silt 
with sand, no gravel. Few plants growing in catch basin top. 

Sampled through water in catch basin. Gray-black, fine to medium sand with 
approximately 25 percent angular coarse gravel and concrete. Organic matter = 
roots and sticks. Other debris = plastic. Large gravel removed from sample. Slight 
sheen on water. 

Stiff black silt. Occasional sand (gritty). No noticeable (macro) organics. No sheen, 
no odor. Moist to wet. 

Gray-black, fine to medium sand with silt, very little gravel (5%), leaves, rusty oil-
like sheen, sticks, other organics. Wet. 

Silty, fine to medium sand with macro-organics (sticks, reeds). Dark gray. 
Occasional gravel. Moist. 
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